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Mermifield, VA 22116
Atin: Chemical Right-to-Know Program i
Diear Administrator Whitman:

On behalf of the Ethanol HPV Challenge Consortium, | am pleased to submit, with this letter, a
z1p disk containing the test plan, test justification, and robust summary for ethanol (CAS No. 64-
17-5).

Because cthanol has been an element of the human diet for millennia, long before it became an
industrial chemical, there is a wealth of toxicologic data for this compound. These data, and
other information requested by the HPV Challenge, are presented in the robust summary for
ethanol and test plan justification. In the opinion of the Consortium, no additional testing of
ethanol is needed to satisfy the goals of the HPV Challenge program,

We look forward to the comments of EPA and the public on our submissions, Your staff should
contact Ms. Sarsh Armstrong at Cambridge Environmental Inc. (617-225-0810) with frLy
technical questions.

Sinoaraly,

Bob Dinneen
Vice President
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Ethanol (CAS RN 64 7-5)

Test Plan Justification

This document summarizes findings of the robust summary for ethanol, describes other relevant
literature for ethanol, and explains why no additiona testing for ethanol is proposed.

1, Physical-chemical  properties

Next to water, ethanol is perhaps the most-used solvent in chemistry and biology, The boiling
and mdting points, vapor pressure, water solubility, and partition coefficient of ethanol are well
known and can be found in standard texts. Origind papers documenting these properties are not
readily avalable in al cases, snce the properties were documented so long ago. Although
summaries for these properties lack certain desired information, no additiona testing is proposed.

2. Environmentd  fate

Some data regarding photodegradation of ethanol was located and is included in the robust
summary. No experimental data per se on ethanol’s dtability in water were located, but it is
common scientific knowledge (as well as common knowledge) that ethanol is stable in water
over years or centuries, as attested to by the longevity of acoholic beverages. The argurnent is
made, based on reactivity of functiona groups, that ethanol does not undergo hydrolysis in a
meaningful sense. Fugacity of ethanol was modeled using the EQC model, as recommended by
HPV Chdlenge guidance. Biodegradation of ethanol is described in two papers in the robust
summary. Ethanol is widely recognized as being readily biodegraded in the environment, as it is
both a metabolite of and nutrient for microbes. This subject was recently reviewed by Ulrich
(1999). No additiond testing on the environmentad fate of ethanol is proposed at this time.

3. Ecotoxicity
a Acute toxicity to fish

Four studies were found giving LC,,'s for rainbow trout and fatheed minnows over 24 and/or 96
hours. One study was conducted by an EPA laboratory and another by a nationa fisheries
|aboratory. The results are consistent, indicating lethal concentrations in excess of 11,000 mg/I.
Similar lethd concentrations are cited in the Hazardous Substances Databank record for ethanol:
14,200 mg/l and 15300 mg/l a 96 hours for fathead minnows, Thus, while some study
parameters are missing from the summarized reports, the database is considered adequate a the
screening level, and no further testing is needed.
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b. Acute toxicity to aguatic invertebrates

From four published studies, LC,,'s for ethanol were identified for five species of invertebrates
(Artemia, Ceriodaphnia, Daphnia, Hyallela, and Palaemonetes); Daphnia was tested over two
durations, and Artemia a three ages, giving a totd of eight LC, vaues. Artemia was the most
senditive species tested, with LC,, vaues of 1,833 mg/l or less. LC,'s for dl other tested species
were a least 5000 mg/l. Confidence intervals are given for every LC, determination. While the
dudies lack some information requested for the robust summaries, this database appears
adequate at the screening level, and no further testing is needed.

c. Acute toxicity to aguatic plants

From five published studies, effect concentrations for ethanol were identified for six species of
aquatic invertebrates (Ceriodaphnia, Chlamydomonas, Chlorela, Dunaliella, Lemna [five
clones|, Sdenagrum, and Skeletonema). For most of these plants, ErC,, vaues were identified
over four or seven days of exposure, and these values ranged from 1,000 mg/l to more than

10,000 mg/l. Chlorella was the most sensitive species examined. For each species except
Dunaliella, effect levels were determined using a least four concentrations of ethanol. While the
dudies lack some information requested for the robust sumrnaries, this database appears
adequate a the screening level, and no further testing is needed.

4. Hedth  endpoints
a Acute toxicity

From sx published studies, a totd of ten LDy, or LC,, tests were identified for rats and mice.
Mice of both sexes were tested by ord and intraperitoneal exposure, while rats of both sexes
were tested by ord exposure and maes by intraperitoned adminigration aso. Both old and
young male rats were tested by two exposure routes. In al, four strains of mice and two strains
of rats were examined. No LC, was identified as the concentrations used, 40,000-60,000 ppm,
produced no deaths. Ora ethanol exposures yielded 24-hour LDsy's ranging from about 5 g/kg to
about 17 glkg. The reference book, Dangerous Properties of Industrial Materials (1989) lists
LD,, vaues for numerous species by severa routes of exposure. The ord LD,, vaues therein ae
consstent with those presented in the robust summary for ethanol. The lowest LD,, given in the
book is 963 mg/kg by the intraperitoned route in rabbits. In addition, the Internd Agency for
Research on Cancer (IARC, 1988), in its monograph on acohol drinking, reports ora and
intraperitoned LD,, values for various species, the lowest of which was 4.3 gkg. Given the
large database on the acute mammalian toxicity of ethanol, no further testing is needed, despite
minor deficiencies in the studies presented in the robust summary.
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b. In vivo genotoxicity

The robust summary presents in vivo genotoxicity for ethanol in mice (five drans), rats, and
hamsters by ord (gavage and drinking water) and intraperitoneal exposures. Endpoints
examined were Sster chromatid exchanges, micronuclei formation, chromosome aberrations, and
dominant  lethdity. Three of the studies were deemed adequate for incluson in compendia
prepared by the EPA’s Gene-Tox Program. The two tests in hamsters and the micronucleus test
In mice were negative, but postive results were obtained in Sster chromatid exchange and
dominant lethality assays. The genotoxicity of ethanol was comprehensvely reviewed in 1987
by Obe and Anderson for the Internationd Commisson for Protection Againg Environmentd
Mutagens and Carcinogens. More than 30 in vivo tests of ethanol in animas were included, and
the authors concluded that, in mammalian cels, ethanol is mostly non-genotoxic but can induce
sster chromatid exchanges if metabolism is possble TARC (1988) has aso reviewed ethanol’'s
In vivo genotoxicity. Despite minor deficiencies in the genotoxicity tests included in the robust
summary for ethanol (also gpparent in many sudies not summarized), there is clearly a large and
adequate database on the in vivo genotoxicity of ethanol. No additiona testing is needed.

C. In vitro genotoxicity

Results of seven in vitro genotoxicity assays of ethanol are included in the robust summary; these
dudies were conducted in bacteria, yeast, Chinese hamster ovary cells, mouse lymphoma cells,
and human lymphocytes. Four of the studies were deemed adequate for inclusion in various EPA
Gene-Tox Program reports, and one was conducted under the auspices of the Nationd

Toxicology Program. More than 30 in vitro genotoxicity of ethanol were reviewed by Obe and
Anderson (1987) for the Internationd Commisson for Protection Againgt Environmentd
Mutagens and Carcinogens, who concluded that ethanol per se generdly does not induce genetic
damage in vitro unless the test system is capable of metabolizing ethanol. JARC (1988) dso
reviewed ethanol’s in vifro genotoxicity in some detal. This endpoint has been adequately

tesed, and no additiona testing is warranted.

d. Repeated dose toxicity

The effects of chronic ethanol consumption have been tested in rats (Sprague-Dawley and

Fischer 344) and mice (B6C3F 1) by the Swedish National Board of Occupational Sefety and
Hedth and the US Nationd Toxicology Program (NTP). Both were 90-day <studies, with ethanol
present in liquid diets in the Swedish dudies and in drinking water in the NTP dudies. The
Swedish studies (Holmberg et al., 1986) were dose-finding efforts for a two-year carcinogenicity
bioassay, while in the NTP study, ethanol was studied only as a possble modulator of urethane
toxicity, as urethane is found in acoholic beverages. Both experiments used large doses, of at
least 1 g/kg-d. Elsewhere in the open literature, one can find literdly hundreds of experiments in

4
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which laboratory animas were repeatedly dosed with large amounts of ethanol, usudly to
explore toxic endpoints recognized from the human experience, such as liver damage, centra
nervous System toxicity, and acoholism, or other endpoints of interest such as hematologic or
immunologic  change.

Of course, the literature is aso rich in data regarding the effect of acoholic beverages (in which
ethanol is the mgor active component) on human hedth. Reviews of the toxicity of ethanol or
dcohal include Ahmed (1995; a broad review of the effects of ethanol), Andersson and Victorin
(1996; on the toxicity of inhded ethanol), Seitz et al. (1998, on the carcinogenicity of acohal),
Friedman (1998, on the cardiovascular effects of acohol), Lieber (1985; on the hepatic effects of
ethanol), Harper (1998; on the toxicity of acohol on the brain), and Pohorecky and Brick (1988;
on the pharmacology of ethanol). In addition, severd scientific and medica journds are devoted
to the study of acohol dependence, such as 4lcohol, Alcohol and Alcoholism, and Journal of
Sudies on Alcohal.

Because the toxic effects of acohol on humans are well characterized after centuries of
experience, the experimenta literature on ethanol focuses on specific endpoints, rather than the
numerous Smultaneous endpoints examined in regulatory toxicology protocols for repeat dosing.
These specific endpoints (such as liver toxicity, immunotoxicity, neurotoxicity, etc.) are not
addressed in the robust summary for ethanol. However, that experimenta literature, in
combination with the human hedth literasture and the 90-day <udies included in the robust
summary, condtitutes a very large toxicity database for ethanol. No additiona testing is proposed
a this time,

e Reproductive  toxicity

The robust summary for ethanol includes four studies, two using mice (CD-I and Swiss Webster
grains) and two using rats (Holtzmann). All of the experiments supplied ethanol to animds in
drinking water or liquid diet. Three examined fertility in maes or femaes in one-generaion
designs, while the fourth, conducted on behaf of the Nationa Toxicology Program, assessed
fertility in both sexes usng a two-generation, continuous reproduction protocol. Numerous other
investigations, using both in vivo and in vitro systems, focus on specific effects of ethanol on the
reproductive system or on conception (e.g., Cebra et al., 1997, Anderson et al., 1987, 1985) .
The effects of ethanol on fertility has been reviewed by severa authors, including Galaver et al.
(1987) for the Internationd Commisson for Protection Aganst Environmenta Mutagens and
Carcinogens, TARC (1988), and Anderson et al. (1983). No additiona testing is proposed.
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f. Developmentd  toxicity

Ethanol (specificaly, acohol abuse) was recognized as a human teratogen well before
experimentd studies in animas were undertaken. Fetal acohol syndrome (FAS) has been
extensvely dtudied: for example, a search of the MEDLINE database for studies in English on
feta acohol syndrome dicits more than 1,500 hibliographic citations. Hundreds of studies using
laboratory animals have explored the physicd, neurologic, and neurobehaviord abnormdities
caused by in wutero exposure to ethanol, using in vivo and in vitro models and acute and chronic
exposures.  Recent reviews of teratogenicity of ethanol in lab animas include Guerri (1996),
Becker et al. (1996), Zgac and Abd (1992), and Webster and Ritichie (1991). IARC (1988) dso
reviewed the developmenta toxicity of ethanol towards humans and lab animals.

The robust summary for ethanol describes six experiments in which pregnant mice (five srains)
or ras (Sprague-Dawley) were given ethanol during gestation (and in some cases, before mating)
by gavage, inhdation, or in liquid diets These give a good overview of the database pertaining
to chronic (i. e, a least severd days) gedtational exposure. In light of the very large database on
developmental toxicity of ethanol, no further testing is proposed.

Robust Summary for Ethanol

The robust summary for ethanol, prepared usng EPA’s HPV Tracker software, is submitted
electronicaly.
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Revision Date:
Test Substance
[Remarks 5% ethanol g = |
| S %2
— o =im
Chemical Category | - Eﬂm
Method| - 5o
>> Method/Guideline followed | E
(Growth inhibition in Chicrella
> Test Type
siatc i
»> GLP | Unknown | >> Year study parformed | | 1095
Ciioreiia vulgaris '

>> End Point| growth, as incdicated by chlorophyll {a) content

= Analytical monitoring  None

>> Exposure period | 4 days

[»» Statistical Method | t-tesi at confidence level of 0.05

Remarks for Mathod

* Test organisms _
- Laboratary culture: Isolated from Leke Genava in 1880,

| - Method of cultivetion: Stock cultures were grown in Algal Assay Procedurs (1971) mg«rlium [500-
'ml flasks containing 250 ml algal suspension) al 21 deg. C and with continuous ifumination at 100

microE/m*2-gec.

- Confrols: Confrols consisting of algal suspensions without soivent were used in each experiment. |

[* Tast Conditions
- Test termperalure range: 21 deg. =1 deg.
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Ecatoxicity End Point &

EPA High Production Volume (HPV) Toxlcity to Aquatic Plants
Sjppansar 10 | j Sponsor Mamied In Consaium Croate Dule I—!i
CAS Mumber | EATh Bty ahcad Study Niawmbes __,__ Tt

Consotia ID° | Etharal HFY Challznge Sonssriasm Complated = =

| - Growthitest medium chemistry (hardness, alkalinity, pH, TOC, T35, dissolved axygen, salinily,
EDTA): Algal Assay Procedure (1971) meadium with 15 mgh NaHCO3, 12 mgh K2ZHPO4.

- Dilutlon water source; Mot spacified.

- Exposure vessel type (e.g., size, headspace, sealed, seralion, # per freatment): 20001 25-mm tast
lubes containing about 20 mi of suspension and gilanol. Three tubes per test concentralion were
used.

- Water chamistry n test (pH) in at least one replicate of each conceniration (at start and end of
fthe test): Mot described. [
| - Stock solutions preparation (vehicle, sohvent, concantrations): Nat describad.

- Light levels and quality during exposure: 100 microE/m*2-sec, except that Blumminalicn wWas
reduced to 1.5 microEim*2-sec 20 minutes before and during measurament of chlorophyll content by
Iﬂum-a-sc&nm. |
* Test design {number of replicates, concentrations): Ethanol was testad three timeas at sach
concaniration: 0, 0.05%. 0.1%, 0.3%, 0.5%, 1%.

* Mathod of calculating mean measured concentrations (i.e. arithmetic mean, geometric maan,
stc. ). Only nominal cancenirations were used,

Resuits
>> Nominal concentration 0, 500, 1000, 2000, 5000, 10,000 mg/l

>> Measured concentration Mot measured i

'»» Precision |=

s Endpnini '[yﬁ' ErCa0 i

> Endpoint Value | : 1000 i_;?- Unit used | mgiL -'

»> Concentration Type | Mominal | P Endpoint Time )

> NOEG Precision = | >»MNOEC 500, >> Unit used mglL
> NOEC Concentration Type Nominal

> NOEG Effect(s) assessa|  Growth, as indicated by chioraphyll (a) contant, B ]
> LOEC Pracision | = == LOEC| 500, >> Unit used mg/L =)
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e T 3
Spensar 1D & nonsor Mamseddn Gonsartium Croaté Dais
CAS Numbor® | : Etnyl alcabel Stuely Mismiber | ] ]

Gonsortw 10 | { Ethanal HPY Ghallange Consorlim Competed: -

|>> LOEC Concentration Type Mominal |

== LOEG Eﬁmt{s} assesse  Growlh, &3 i!.'_ldil:-'atacl by erdorophyll () contenl.

> Response of Gontrol Group {was it satisfactory? Yes

'»> Statistical results |
Growth of Chiorella was statistically significantly inhibited (at p=0.05) at all concentrations of ethanal tested.

Results Hnmu__rE

* Nole whether cells removed prior to measuremeant: Cells were not removed prior to measurement. '
(* Biological cbservations
| - Call density al each flask at each measuring point: Cell density not given

- Growth curves: Growth, as indicated by chiorophyll {a) content, was plotted over time for gach |
concentration, including confral.
* Percent biomassigrowth rate inhibition per cancentraton

Obeervations: at 500, 1000, 2000, 5000, and 10,000 mg, the growth inhibition was, respactively,
37%, 54%, 69%, BE%, and 95%.

Conclusions

\Solvents such as ethanol are often used to disscive fest compounds n aguatic toxicily tests, but
have not necessarily been tested for toxicity themselves, EPA guidance from 1975 recommended |
maximum solvent concentrations of 0.05% and 0,01% for aculs and chronic tests, respectively, but
higher concentrations are often used in practice. Thus, ethancl was tested here at cancenirations of |
0.05% {500 mgiL) and higher, and was found to cause significant growln inhibltion of Chiorelta at
\sach conceniration after four deys. Growth was inhibited by 54% a8t an ethanol concentration of
{1,000 mg'L; this approximates the ErGa0.

Data Quality Reliability |

Data Reliabllity Remarks

N
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EPA High Production Volume (HPV) Toxisity to Agquatic Plants

Sponsor 1D 1 Sponsor Mamed In Gonsartiom Creats Dats m
CAS Nuarber | T HBA1TS Ethyl aloohal Study Nismbar | |

=

Gonsoriia 1D L -j Ethanolf HPFY Challange Consontisr Camphelad: -

e eee—————————————— e ————S—

e —— e —m—— 1
»> Remarks El Jay, A. (1996}, Toxic effects of organic solvents on the growth of Chioreila vulgans and

T Selenastrum capricormutum. Bull. Emviron. Contam. Toxicol. 57:191-188,
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EPA High Production Volume (HPV) Taxicdy to Aquatic Plants
Sgponsnr il = ﬁ Sponsol Namad in Gorsartiam Craals Daks r_]
CAS Nember [ - 541 -':. Etisyl aleahol Stuidy. N har |:]

Consortia 1D | | Ethamal HPY - Challenpe Consorinmm Comnplebad: -
T ————— — S— r— —
Revision Data:
Test Substance
: I
| Remerks |ﬂﬁ% ethancl |
| . —
Chemical Category
Method
»> Mathod/Guideline followed
Growih inhibition in Selenastrum
5> Test Type |
static _ .
>> GLP | Unknown >> Year study performed | | 1996
>> Smﬁ
iSaIarlaELn.l.m caprimr_nuil.m .

>> End Point| jgrowth, as indicated by chiorophyll (&) content

>> Analytical monitoring | None

> Exposure period| 4 days

>> Statistical Method | Itest al confidence level of 0.05

Remarks for I.iuihE

 Test organisms

- Laboratory culiure: Obtained fram EPA (Carvallis, OR). _

- Method of cultivation: Stock cullures were grown in Algal Assay Procedure (181 } medium {(500-
mi Alasks containing 250 mi algal suspansion) at 21 deg. C with continuous illuminatian &t 104
microE/im®2-sec. [

- Controls: Confrals consisting of algal suspensions without solveni were used in each axperment, |

* Test Canditions
- Test temperalure range: 21 deg. © +- 1 deg.
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Sponzor Namedin Censartium

Creals Date

GAS Mumber: | S - (TS Ethyl alcotibl Siudy-Nombar [7 2 2

Consortis P |" d:jl Ethanal HPY Challenge Consortiam Complatad:

ﬂ

- Growthftest medum chemisiry (hardness, alkalinity, pH, TOC, T3S, dissolved oxygen, salinily,
EDTA): Algal Assay Procedura {197 1) medium with 15 mgi NaHCO3 and 12 gl KEHPO4.
| = Dilution water source: Mot specified.

- Exposure vessel type (8.g., size, headspace, sealed, asration, # per treatrnent); 20x125-mm lesl |
tubes containing about 20 ml of suspension and ethanol. Three tubes per tesl concentration wera
used.

- Water chemistry in test (pH) in at least ona replicate of each concantration (at start and end of
{the test): Mot described,

- Stock solutions preparation (vehicla, solvent, concentrations). Not described.

- Light levels and quality during exposure: 100 microE/m*2-sec; excepl that bumination was
reduced to 1.5 microE/m*2-sec 20 minutes befora and during measuremeant of chlorephyll content by |
fluorescence.

* Test design (number of replicales, concentrations): Ethanol was tested three times at each
concentration: 0, 0.05%, 0.1%, 0.2%, 0.5%, 1%.

* Methed of calculating mean measured concentrations (.. arthmetic mean, geometric mean, eic. ). '
Cinty nominal concentrations wers used.

Results|
»> Mominal concentration ~EI. B00, 1000, Eﬂﬂt_l_. 000, 10,000 n'rg.'}

L

>> Measured concentration | Not measured

>> Precision =

>> Endpoint Type  ErC50 |

>> Endpoint Valus | 10000,  >> Unitused mgl
&> Concentration Type Nominal > Endpeint Tims _ 96|
'»> NDEC Precision = >> NOEC 500 >> Unit used mgiL

>= NOEC Concentration Type| Nominal

>> NOEG Effect(s) assesse|  Growih, as Indicated by chlorophyll (a) content. '

> LOEC Precision = > LOEC | 500 == Unit used mgiL
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Spansor 10 | : Sponsor Named in Consortium

Creats Date

GAS Number K ¥ Ethyl alcohol Sdudy Mumiar

Consoriia 1D | - Ethansl HFY Cialkangs Ceonsortiim Compladmo

e LOEC Concentration Type EITIIHEII_

>> LOEC .E.f.l.ﬂ'zl;jli{ﬁl assesse  Orowih, as ingicated by chiarophyll {a) content.

|»» Response of Control Group {ln;ls It 5ati§ﬂnlnr¥'?i s
>> Statistical results |

‘Growih of Selenasirum was statistically signiicantly inhibited (at p=0.05) at all concentrations of ethanol tested.

Results Remark

* Mota whether cells removed prior to measurement: Cells were not removed prior (o measurement,
* Biologicel observations
- Cell density at each flask at each measuring point Cell densily was not given,
- Growth curves: Growth, as indicated by chlorophyll (2) content, was plotted aver time for aach
ncentration, including contral
® Percent biomass/growth rate inhibithon per concentration
Observations: at 500, 1000, 2000, 5000, and 10,000 mg, the growth nhibition was, respectively,
14%, 15%, 26%, 37%, and 48%.

@ng_l_ysignﬂ |

—

Solvents such as ethanol are aften used to dissolve test compounds in agquatic toxicity tests, but
have not necessarily bean testad for toxicity themselves, EPA guidance frem 1875 recommended
meximum sclvent concenirations of 0.05% and 0.01% for acute and chronic tests, respaclively, but
higher concenirations are often used in practice. Thus, ethanaol was tested here at concenlrations of
0.05% (500 mg/L) and higher, and was found to cause signficant growth inhibltion of Selenastrum at
\each concentration after four days. Growih was inhibited by 48% &t an ethancd concentration of
110,000 mglL; this appraximates the ErCS0.,

. li ‘Reliability

Data Reliability Remarks

Reference

Page 7 of 2 |
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Ecatoxicity End Paint :

EPA High Production Volume (HPV) Toxleity 1o Aguatis Plants

fipansor 10 SponsgeHamed.in Constrigm Croatd Date

CAS Numbes | = 175 Ethyl adzahal Study Navmdbar

Corndontia 1D | "“— Ethanol HPY Challenga Consartimm Complobed:

e — — ——— "
[=2 Remarks El Jay, A {1298). Towic sffects of organic solvanis on the growth of Chiorella vulgaris and
S Selenastrum capricornutum, Bull, Environ. Contam, Toxicol. 57:181-188.
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§ ] Ecotaxi -
EPA High Production Volume (HPV) Toxilty to Adutic Plants
Sponsor 0 |_—__I Sponsor Mamed in Gorsgtim Cragte Data ['__'_

RS Mumber | 83175 Eihiyl alcotvcd StudyMumber [ 5:

Gonsortia i | 3 ! Ethanol HEY Challanis Gonsortium Compiated: -

Ravision Date:

Test Substance

p— _—

[Remarks| [100% absolute ethanol, dehydrated, USP

Chemical Gategory |
Method
>> MethodiGuideline followed |

EPA procadures as described by Holst (1988} and Holst and Ellwanger (1982) :

'gtatic

>> GLP | Uniknown == Year study performed | 1991

ey
== Spacies

Lemra gioba G-3 (duckweed)

> End Point | Biomass (dry wt.) and growth (# of plants/fronds).

>> Analytical monitoring None

>> Exposure period 7 days i

> Statistical Method | [ECS0: ragression analysis. NOEL: Dunnelt’s t-test

'Hmarhs-fnr Mathod

* Test arganisms

. Laboratory culture: Oblgined from the Smithsonian Institution.
| - Method of cuttivation: Maintained at 25 deg. C +/- 2 deg, with 6451 +/- 323 lux continuously
IMedium was revised Hoagland's with a pH of 4.6-5.4. Medium was renewed weekly. The
‘accimation period was B weeks.

. Controls: Controls containing mediem and Lemna but no ethanol were used.

* Test Conditions
- Test lempersture range: 25 deg. C +- 2.

Page ool 2
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3 ] Ecotnxicity End Point :
EPA High Production Volume (HPV) Toicity to Aquatic Piants
Spgnseri .__ By : u_'. Sponsor Mamgd in Gonsariiam Croals Dats I___#_-I

CAS Naimber | T 84175 % Ethyl alcold Slyjdy Number

|._.

Consortia 1D [ i !l Ethanol HPY Challange Consortium Cornplabadds -

o=

- Growihtest medium chemisiny (hardness, alkalinity, pH, TOC, TSS, dissolved oxypen, salinity,
EDTA) Hardness: 636 mgil as CaGO3. Alkainity: 23 mgl as CaCO3. Conductivity: S000
micramhosicm. pH ranged from 4.5-5.1.
| - Dilution water source: Not specified.

- Exposure vessel type (e.g., size, headspace, sealed, aeration, # per treatmant): 260-ml vessels;
Srirnadzy closures covered with paraffin. Each concentration and control was replicated threa times.,

- Water chernisiry in test (pH) in at least ane replicale of each concentration (at start and end of |
[the: test): Ranga over exposure pariod was 4.6-5.1. [

- Siock solutions preparation (vehicle, sohvent, concentrations ). Mol described.

- Light levels and quality during exposure: Mean |ux 5382 +- 89 during the exposure pariod.

* Test design (number of replicates, concentrations): 21 concentrations, ranging from 1.0 to 21,000
imgl'l, pius control. Each concentration and confrol was repeated three times. !

* Method of calculating mean measured concentrations (i.e. arthmetic mean, geomelric mean, eto.):
Only naminal concenirations were used.

.—--us—.-.

>> Nominal concentration 0,1.0,17,28,47.7.8 13,21, 26...21000 )

>> Measured concentration | Not measured

[>= Precislon =

-

»>> Endpoint Type E_rﬂﬁl::

>> Endpoint Value | | : 4432]  >» Unitused mgiL
=> Cancentration Type| Mominal | Endpoint Time 168|
»» NOEC Precision | = I == NOEC| Eﬂﬂ_u == Unit used mglL |

B ]

&> NOEC Concentration Type, Nominal

> NOEG Effect(s) assesse|  Growih in # of planis or fronds

>> LOEC Precision > > LOEC || 280 >> Unitused maglL

»» LOEC Concentration Type Imrnlr'mill




Ecotoxicity End Point ;

EPA High Production Volume (HPV) Taxichty to Aquatio Plants

Spansoril g y: ] Sponsor Namied in Gonsartium Croato Dats

CAS Nimbar? | G417 Ethylalcehi Study Humbar

Consortiz 1D Ethdinol HPY Ghallengs Consorism Complebed:

l»> LOEC Effect(s) assesse 'M_ut ascassad
~> Response of Control Group (was it satisfactory? Unknown
=> Statistical results |

i‘fha EC50 for Lemmna gibba plant growth was 4432 mg/l (95% confidence interval B45-8018), and for frond growih was

4816 mgh (1635-7998). The ECS0 for biomass {dry weight) was 5967 mgl (1840-10,293),

Results Remark 1

* Nate whether cells removed prior to measurement: Unclear. Plants and fronds weare courted |
vigually. Biomass was measurad by dry waight of plants and fronds. |
* Biological observations
- Cell denaity at each flask at each measuring point: Not applicable. |
- Growih curves: Mot showrn,
* Parcent biomass/growth rate inhibition per concantration
Observations; Results ware not glven for each of the 21 concentrations.

G

Of sight malerials tesied in this study, ethanol was the least toxic o Lemna, next to acstone.
Confidence intervals for EC50's used inverse estimation and are wider than standard confidence
intervals,

Data Quality Reliabllity | Highly reliable B | i

Data Reliability Remarks |

An unusually large number of concentratiors of ethanol were tested. ranging aver four arders of
magnitude. Each concentration was tested in triplicate, The method followed {with one exception,
the length of the test) was that given by EPA as described in 1986 and 1982

Eﬂ!’ange
=» Remarks '| |Cowgil, U., Mitazzo, D., and Landenberger, B. (1281). The sonsitivity of Lemna gibba G-3 and four
‘clones of Lemna minor 1o elght common chemicals using a 7-dey test. Res. J, Water Pollut. Control
Fed. 63:991-998. I
General
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EFA High Fr"ﬂduc*iﬂn "H'nlul‘rl.t (HFV) Toxleity to Aquatic Plants

Sponzor D o Sponsos Mamed in CansoniiEmn Create Data L‘j
GRS Numiser ] Eiliyl alcahal Stucly Number | '_l_.

Gonsoria i ] Ethanol MPY Challenge Conaortium Comphated: -
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Ecotoxlcity End Point :

EPA High Production Volume [HPV) Towicity to Agquatic Plants
Spansar ID i o Sponsor Mamed inConsgeiem G te Vit
=53]

CAS NMumber | (T Bl 75 Ethiyl akcohol Study Mumbier
R I_'_A Eshancd HPY Challange Censortium Compebid

(Revision Date: |
Test Substance |

—

_ -
| Remarks imﬂ% absalute ethanol, dehydrated, US

Chemical Category |

Method|

>> Method/Guideline followed

EPA procedures as descrioed by Holst (1086} and Holst and Elwanger (1962).

(== Test Type

static I
> GLP | Unknown _| »> Year study performed | 1991

== Species

Lemna minor 6581 (duckwesd)

== End Paint Biomass (dry wi.) and growin (# of plants/fronds ). i

>> Analytical mnn!mﬂn_g_ Mars

== Exposure period 7 days

> Statistical Mathod | ECHD: ragression anahysis. MOEL: Dur]unﬂl:l'a f-iest.

Remarks for Method

[* Test organismsa _ _ |
| - Laboratory cullure; Obtaired from the Geobotanisches Institut in Zurich, Switzerland.

- Method of cultivation: Maintained at 25 deg. © +/- 2 dag, with 5385 +/- 323 lux continuously.
Medium was revised Hoagland's with & pH of 4.6-5.4. Medium was renewed weekly. The
acclimation period was B weeks.

- Controls: Controls containing medivm and Lemna out no ethenol were wsed,

* Test Canditions
- Test temperature range; 25 deg. C +- 2.

F'amﬁ.uf_i




Ecotoxicity End Point :

EPA ngh Production Volume (HPV) Toxleity to Aguatic Plants
- el 5 = ‘H"ﬁ Sponsor-famed in Consgriiam Cregis. Dats | il

R — T
CAS Number AT o ExfnyT alcohol Shudy Mumbsar | 41

Gonsortia 1D Ethanal HPY Ghnfdnge Consartium Comipleted:
] [

e e —
| - Growthitest medium chemisiry (hardness, alkalinity, pH, TOC, TS5, dissolved oxygen. salinily,
EDTA): Hardness: 636 mg as CaCO3. Alkalinity: 23 mg/l as CaCO3. Gonductivity: 5000
micromhos/cm. pH ranged from 4.5-5.1. '

- Ditlution water source: Mot specified,

- Exposure vessel fype (8.g., size, eadspace, sealed, asration, # per trealment): 250-ml vessals;
‘Shimadzu closures covered with paraffin. Each concentration and control was replicaled three times.

- Water chemistry in test (pH} in at least one replicate of each concentration (at start and end of
the tasty Range cver exposure pariod was 4.6-5.1.

- Stock solutions preparation (vehicle, solvent, concentrations): Mot described.

- Light levels and quality during exposure: Mean lux 5382 +/- 89 during the exposure period.

* Test design (number of replicates, concantrations): 21 concentrations, ranging from 1.0 to 21,000
g, pus confral, Each concentration and conirol was repeated three times.

= Method of calculating mean measured concentrations (i.e. erdthmetic mean, geometric mean, etc.).
Only nominal concentrations were used.

Results
>> Nominal concentration [0, 1.0, 17.2.8,4.7, 7.6, 13, 21, 35 ... 21000 I

»» Measurad concentration Mot measured

>> Precision =

>= Endpoint Type [ErC50

B> Endpoint Value | 3680 >> Unit used mglL
>> Concentration Type Naominzl | >>Endpoint Time 168
l>> NOEC Preclsion = | =>NOEC (L) *> Unit used mglL ]

= NDEC Concentration Type Nominal

>> NOEC Effect(s) assesse,  Growth in # of plants or fronds - ,

== LOEC F'l'll:ﬂﬂiuT > _| »» LOEC 778 >> Unit used T_Q.I'L

'>> LOEC Concentration Type Nominal

Page 14 of |
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EPA High Production Volume (HPV) Tovilty t Aquatis lants

Sponsor | i] Sponsor Mamed I Gonsartiam Cragid Date L”
GAS Humber | G418 Cihyl alcehed Sdudy Mismbar | ] |

Consoriia D - Ethanol HPY Challenge Consortism Complated: -

»> LOEC Effact]s) assesse| Mot assessed )
=_-=- Response of Control E_rnﬁp (was it satisfactory? Unknown
>> Statistical results |

The EC50 for plant growth was 3,690 mgil (95% confidence interval (B1-167,764), and for frand growlh was 4,875 mgil
(1,645-8,105). The EC50 for biomass (dry weight) was 6,986 mo/ {3,155-10,817).

Results ﬁnmqfl_t_'

* Note whether calls removed prior to measurement: Unclear. Plants and fronds were counted
visually. Biomass was measured by dry wiight of plants and fronds.
* Binlogical obsen/alions
- Cell density at each flask at each measuring point: Nol applicable.
| o= Growth curves; Mot shown,
[* Percent binmassigrowlh rate inhibition per conceniration
Observations: Resulls were not given for each of the 21 concentrations.

‘Conclusions |

IO elght materials tasted in this study, ethanol was the least taxic 1o Lemna, next to acetons.
Confidence intervals for EC50's used inverse estmation and are wider than standard confidence
intervals. Three other clones of Lemna minor were also tested in this experiment (7101, 7120, and
7136). Clones 720 and 7136 were generally much mare resistant to the effects of ethanol, with |
EC50's of at least 10,000 mg/l, and NOELs of at least 1000 mgi. ]

Data Quality| ~ Reliability | Highly reliable |

Data Rellability Remarks |

An unusually large number of concentrations of ethanol were lested, r:anglﬁg over four orders of
magnitude. Each concentration was tested In triplicate. The method followed {with one exceplion,
Ilha length of the: test) was that give by EPA as described in 1986 and 1982 |

Reference
=> Remarks Cowgill, U, Milazzo, D., ard Landenberger, B, (1991 ] The sansitivity of Larnna_gibba -3 and four
S clones of Lemna minor fo eight commaon chamicals using 8 7-day tesl. Res. J. Water Poliul. Control
iFEI:I. 63:091-9%8
Genaral
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EPA High Production Volume (HPV) Tanicky o Aqtic Plas

Spanzor 10 Sponsor Mamed i Consortium Creats Datd

CAS Number - af Exbgl alcuhal Brudy Mumbar

Corsoia I 1 - Cthanol HPY Challenga Conaartium Completcd:

[Revision Date: |

Test Substance

Chemical Category
Mathod |
> Method/Guideline followed |

Growth inhibition In Skeletonema

=> Tast Type
static | N il
== GLP | Unknown >> Year study performed 1889

== Specles |
Skeletonema costaturn

»>> End Point | cedl numbser and volume: by Coulter counter

=> Exposure period 6 days

»» Statistical Mathod Mol described

Rermarks for Method

* Test organisms _ _

- Laberatory cutture: Obtained from the Bigelow Laboratory for Ocean Sciences in West Boothbay
Harbor, Baire.

- Method of cullivation: Cultured in revized ASP12 meadiem al 20 deg, C +/- 2, with 14 br of lght at
4,304 lux +/- 181 per day. Agitated daily and transferred every 7 days. Acclimated for 4 weaks.

= Controls: Controls consisting of Skeletonema in medium without athamol were used,

" Test Conditions
| - Test emperature range: 19.5-20.6 deg. C.

{Page 1T of



. - Ecotoxicity End Point :
EPA HIQ]"I- Production Volume {HPV} Taxicity to Aguatic Plants
!Epnns-:-r 0 | iR i ﬁl Spansor Mamed In Constriiam Create Dats i
CAS Humber [ Etiylalcahinl Study Numbar |I

Conaartia 1 Etnancl HPV Challenge Conscrtium Completod: -

| = Growthitest medium ch_amisu:,.r (hardness, alkslinity, pH, TOC, TSS, digsolved oxygen, salinity,
[ECTA): Mot described.
| = Dilution water source: Mot describead.

- Exposure vessel type (e.g., size, headspace, sealed, aeration, # per treatment): 100-ml vesseals,
coverad with Parafilm. Each concerdralion and control was lesled & triplicate.

- Water chemistry in test {pH) in at least one replicate of each concentration (at start and end of
the test): Range was 7.7-9.0,

- Stock solutions preparation (vehicle, solvent, concentrations): Prepared with double-distilled,
sterile water,

- Light lsvels and quality during exposure: Mean lux 4304 +- B.2 with a 14 h light'10 h dark cycle.
* Tesat design (number of replicates, concentrations): Five of more concenirations, plus control, each |
repeated three times. |

* Method of calculating mean measured concenirations {i.e. arithmeatic mean, geometnic mean, etc.):
Only nominal concentrations were used.

Results |

——

>» Nominal concentration Mol listed

!_:_-:- Measured concentration Mol measured

>> Precislon | = '

>> Endpoint Type| |ErC50

=> Endpoint Value | 11619 == Unit used | mgil
== Congentration Type Mominal | >> Endpoint Time i 120
>> NOEC Precision | = >>NOEC| 5400 > Unit used | mg/L

== NOEC Concentration Type MNominal
|== NOEC Effect(s) assesse ._"I:a’ral cefl count _ _
>> LOEC Precision || |  >»LOEC 5400 >> Unit used mall

>> LOEC Cencentration Type| MNominal

Page 1Bof |
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EPA High Production Volume (HPV) Tosicity 1 Aquati Plants
Sponsor 1D !I Sponzor Maméd in Comsartium Croaln Dats

CAS Mumbey Ethyl alcuhal Study Nurnbar

Consortia 10 ] Ethanol HPY Chatlenge Gomsartium Coanipleled:
——————

'>> LOEC Effect|s) assesse |Mu:H assessed
»> Response of Control E‘-mup_{w-aa it satisfactory? Unknown
=> Statistical results |

The EC50's for total call count and total cell volume, and their 95% confidence intervals, are: 11,619 mgA (7923-15,314)
and 10,843 mgfl (7061-14,826), respacively.

Results Remark

* Mote whethar calls removed prior o measurement: Mot stated.
* Biokogical observations

- Cell density al each flask at each measuring paint: Nal glven. [
| - Growth curves: Not given. However, growth was stimulated before inhibition began, j
* Parcent blomass/growth rate inhéilion per concentration

Obsarvations. Mol given,

[The authors state that, using EPA criteria, athanal can be judged “practically nontoxic” by thig 1est.
|[Ethanal was a carbon scurce for Skeletonema, sfimulating growlh before inhibition began at higher
concentrations.,

Data Quality ~ [Refiability [ B

\Data Reliability Remarks |
|
|
R:fn_mnge
|:-:.- Rmtk,r.| Cowgil. U, Miazra, D, and LB.rrl:iﬂri:lElgEr. B. (1983). Toxicity of ﬁln& benchmark chemicals o

Skelatonemna costatum, a marine digtom.  Environ, Toxicol. Chem. 8:451-455,

; 10 af
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Ecotoxicity End Pgint :

EPA High Production Volume (HPV} Toxicity to Aquatic Plants

Crroarte Dhsle

CAS Nambsar | BE il A4175 Eihyl alcahol Sludy Mumbes

Consortia 0 | aE | Ethanol HPY Challenge Corsastiuem Competed:

T

| Remarks  Ethancl, not described

Chamical C:mgnﬁi
Method
>> Method/Guideline followed |
Growlh inhibition in Dunaliella

g_:?TEEl Type

static ' ]
== GLP | Unknown | >> Year study performed 1988

—_ 1

=> Species |
_Dunﬁ iella bioculata
== End Point Growth rate: optical density al 48 hours

>> Analytical monitering | Mot discussed

>> Exposure period | |48 hours

>» Statistical Method | Mot discussed

Remarks for Method

* Test organisms: Bacteria-free Dunaliella bioculata from the University of Gottingen, Germany.

- Laboratory culture: A 200-m| culture was prepared by inoculating media, incubating at 24 deg. C
under continuous light (30 misroE/m*2-sec). When optical density al 500 nm reached 0.5, a sample |
was transfarred 1o start 800 mi of main culture. In the large cuituras, air containing 5% CO2 was
bubbled throwgh.

- Method of cultivation: &s above. In tests, flasks were shaken continuously at 120 rpm.

- Controls; Untreated controds were wsed.

* Test Conditions

Page 21of
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EPA High Production Volume (HPV) Taxicky to Aaustc Plarts

Sponaor Mamed In Gonsaium Crosle Dals I_il
CAS Nambsar T B4175] . Elnyl alcohcl Study Numbsr | B

Sponsor DY

Consortla o |__-_" ..... Etlanol HPY Challenge Consortium Complabed: -

| - Test temperature range: 24 deg, C.

- Growthiteat medium chemistry (hardness, slkalinity, pH, TOC, TSE, dissolved oxygen, salinity,
EDTA): The media formulation is given, bul nol these parameters.

= Dilution water source: Mat discussed. All media were autoclaved.

- Exposure vessel type (e.g., slze, headspace, sesled, aeration, # per treatment). 100-mi flasks.

- Water chemisiry in test (pH) in at least one replicate of each concentration (at star and end of
the test): Mot discussed.,

= Btock solutions preparation (vehicle, solvent, concentrations): Mot decussed.

- Light levels and quality during exposure: Contineous lllumination at 30 microE{m*2-sec).

* Test design (number of replicales, concenirations): Mot discussed.

* Method of caleuw'ating mean messured concantrations (i.e. arthmetic mean, geometric mean, elc. )
Mot discussed.

Results |

»> Mominal concentration | 500, 1,000 mgil

»> Measured concentration Mot measured

(== Pracision =

l

=> Endpoint Type| EC10-CD

> Endpoint Value B 1000 >> Unit used mglL '

5> Concentration Type Nominai | > Endpoint Time_ | 48|
== NOEC Precision | > H'.']Ei'.:|i B 0 !Hl Unit us-ad_i'
FPHI'nI.DEI_J_Gp_n;_.antr‘allnn Type

= NOEC Effect(s) assesse Mot determined

>> LOEC Precision | ==LOEC

=1

E l...Imt used |

=» LOEC Concentration Typa |_
>» LOEG Effect(s) assesse  Not datermined : |

-F'agn EET



Ecotoxicity End Foint

EPA High Production Volume (HPV) Toxicity to Aquatic Plants

Sponsof 1D Sponsar Named infonsoriemn Creatn Date
CAS Murmisar I z 1 75 Etbyl algarhal Ei-1.‘.:|.‘|.':' Mumber
............... Complated
e — — I =ccceo ey
»> Response of Control Group (was it satisfactory? Linknown
> Statistical results |
[Mone given,
Resulis Remark

* Mote whether cells removed prior to measurement: Not discussed
* Biological obserations
| - Cell density al each flask at each measuring pomni: Af 500 mg/l. 84% of control. At 1,000 mal,
019% of contral. |
- Growth curves: Mot shown. [
* Percent blomass/growth rate inbibition per concentration: At 500 mgd, 6% inhibition. At 1,000 mgf,
9% inhibition.
Observations: None reported.

Conclusions
Tis study examined the effects of several herbicides on Dunaliella, and secondarily examined the |
affacts of some solvents and formulation components (including ethanal) sometimes included in the
herbicide mixtures. Apparently, anly two consentrations of ethanol were tested. Elhanc reduced
growth of this alga by about 10% at a concentration of 0.1% (1,000 mg) afier 48 hours. The NOEC |
iand LOEC for ethanol were not determined.
Data Quality ~ Reliability |
'Data Reliability Remarks |
|
i
Reference
>> Remarks | [Felix, H., Chollet, R, and Harr, J. (1888). Use of the cell wall-less aiga Dunalislla bioculata in
harbicide screening tests. Ann. Appl. Biol. 113:55-60.
-G_nng_-. ral
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Ecotoxicity End Point ;

EPA High Production Volume (HPV) Towicity to Aquatic Plarts

Spanaar I = SponsorMamed in Consortium Cropte Data

CAS Humbmar I Hdq T ELhy] alcahes Sridy Number

Gonsartia D = : Ethanol HFY Challenge Sonsorliwm Gomplated:

I'-Ia-_visinn Date:
Test Substance |

I_Ftanmrl-ss. [Ethanol, not described

'‘Chamical Category
Method

= Huﬂmd.fl?!_l_:lﬂinu followead |
Growth inhibdtion in Chlmydnm_nas

Ti-‘l-TaE?_Typu

iEEI'I'Ii-i‘lHH-I:
|>>= GLP | Unknown >> Year study performed 1980
== Spacies

Chlamydomonas sugametos

=» End Point Em.-.rth rate (number of cells)

=> Analytical monitoring | None

»» Exposire period 48 hr _ ‘

fanm Statistical Method Duncan’'s multiple range lest

Remarks for Method|
* Test organisms _ :
- Labaoratory culture: Bacteria-free Chiamydomonas eugametos (from Indiana culture collaction No.
8)
- Method of euitivatlon: Stocks grown on agar skanis; liquid cultures made 3-4 days before assay.
Liquid cultures grown at 25 deg. C with confinuous aeration and diumal Bght cycle of 12 hr., ;
- Conirols: Confrols were used (and used &5 benchmarks for cell growth) but are not spu-u:nn-c_ally
discussed. Tests of ethancl and odher solvents were controls for tests of herblcides dissolvad in |
these solvents,

Page 35 of
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# 4 Ecotoxicity End Point :
EPA High Production Volume (HPV) Toaicity to Aguatic Plants
Sponser 1D i Sponsor Mamed b Gondsarkium Croste Dot l‘ﬁ
R

CAS Humber eohrd] | Eximyd alzohol Study Mumbor

Consarlia |0 ] Ethanch HPV Clllengs Cormsdartium Complebed:

{* Test Conditions

= Test temperaturs range: 25 deg. C.
| - Growth/test medium chemistry (hardness, alkalinity, pH, TOC, TS5, dissolved oxygen, salinity,
[EDTA) Chemistry not described. Cultures grown in nuirient medivm.

= Dilutlon water source: Mot described.

- Exposure vessel type (e.g., size, headspace, sealed, asration, # per treatment); Parent culturea
were 150 ml in 250-mi edenmeyer flasks, aerated, For bioassays, 1 x 1046 cells suspended in 20 ml
ndrient mediem were sdded to 50-mil flasks. These lest cultures were not aersted. Tests wara at
learst duplicated.
| -Wwater chemistry in tast {(pH) in at least one replicate of each concentration (at start and end of I
{the test): Mot described.

- Stock solutions preparation (vehicla, solvent, concentrations): Mot described
| -Light levels and quality during exposure: Assumed to be the same as for parent cultures: 12-hr
diumal cycle at 200 microEm®*2fs PPFD.

* Test design (number of replicates, concentrations): Solvents {including ethanaol) were tested at
four concentrations; each conceniration was tested at least twice.

* Method of calcutating mean measured concantrations (i.e. arflhmatic mean, geometric meaan, etc.):
Mot described. Nominal concentrations lkely used.

Results |
>> Mominal concentration 0.5, 1.0. 2.5, 5.0 % wiv

=> Measured concentration | Mot measured.

>> Precision |

== Endpeint Type, ECS0-CD

== Endpoint Value 2 »> Unit used % wiv
>> Concentration Type  Nominal | >=Endpeint Time | 48
== NOEC Precision | = IS NOEC 1 == Unit used | % viv

F:-HQ-EC Concentration Type Mominal

== NOEC Effect(s) assesse  Increase in cell numbear




Ecotoxicity End Point -

EPA High Production Volume (HPV) Toxicity to Aquatic Plants
Spansor il L :l Sponsor Hamed in Consgriinm Croasn Data .-__

GAS Humber .- L Ethyl alcehol Sty Mumber | "-__“T'-'
GConsoriaiD | E Ethanal HPY Clallenge Consartilm Coampleied: -
- m— —
—— ] O R — |
== LOEC Precision = | >>LOEC 2 == Unit used ||% v

»> LOEGC Goncentration Typ—a Maminal !
»> LOEC EHH:H,'Q;} assesse  Increase in cel nu_njt:_r;er_

>> Response of Control Group (was it satisfactory? Unknown
j=> Statistical results
|, stafistically significant inhibition of growth in cell number occurred at 2.5 % wiv ethanal (p=0.05).

Results Remark ]

[* Mota whether celis removed prior fo measuremeant: Before counting, 5% ghutaraldehyde was adoed
m test systems. One-ml samples were analyzed with a hemocytometer or Coulter counter.
* Biological observations
- Call density at each fizsk at each measuring point: Absolule measurements were nol given.
- Growth curves: Mol givin.
* Percent biomass/growth rate inhibition per concentration: No inhibition at athanol eoncentrations of
0.5 or 1.0 %. Al 2.5%, cell number was 57% of conlrol. Al 5.0%, growth was completely inhibited.
Ohgarvations: None described. Il

Conclusions
This paper describes he development of & algal bicassay for testing herbicides. Ethanol end other
solvents were tested as controls for solvent effects on herbicides. Growth inhibition by ethanol in this |
48-haur test began at concentrations between 1.0 and 2.5% wiv and was complete by 5%. '
Data Qua Reliability :

Data Reliability Remarks
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Sponsdr D
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Consoria I3

== Remarks |
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Hess, F. (1980). A Chlamydomonas algal bioassay for detecting growth inhibitor herbicides. Weed |
Sci. 28(5):515-520. |
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Ecotoxicity End Point:

EPA ngh Production Volume (HPV) Acute Texicity to Aqualic Inversbrates

T e ¥
Sp=znsnr il I Sponsor Named in Consortium Create Date

===

CAS Mumar [ At Ethyl alcod-od Shudy Mumber | . "1|

Gonsgtia D | | Ethanol HPV Challenge Consortium Completed: Bl

Revision Date:
Test Substance |
Remarks  [USP.grade, 95% ethanol

Chemical Category

Matho
=% Method/Guideline followad |

Acute toxicity in Daphnia
»> Test Type
|static

>> Year study performed | 1981

—— = o —
1

== GLP  Lnknown

=> Spacies

Daphinia pulex ]

»> Analytical monitoring | No monitoring: defined vofumes of EIOH addec. i

=> Exposure period [18 hr

>> Statistical Mathod Probit

Remarks for Method
* Test organisms |
i - Bource, aupplier, any prafreatment, breeding method: Captured from a nearby pond;
imaintained on an enriched broth and fad yeast avery other day.

- Aga ai study inftiation: Organisms less than 24 hours ald Wera used.
- Control group: None mantianed,

Eﬁﬂlﬁ_! * Test conditions _ _
Dt = Block solutions preparation (vehicle, sohvent, concenirations) ard stability: Mot discussed.

- Test temperature range: 23 deg. C. +/- 1 deg.

Pape 1 of 2



Ecotouicity End Point:

EPA High Production Volume (HPV) Acule Touicity to Agualic Invertebrates
sponsar 10 [ 7 M sponsor Named in Cansartium creatbioss - TR
CAS Number T B173|  Ethyl alcshol Study Mumber | e

Consart(a 10 |: T e '_ Ethanal HPFY Challenge Consortium Complebed [ ]

- Exposure vessel type (e.g., size, headapace, sealed, aeration, # par treatmeant): S0-mi
culiure tubes wers used, containing a total volume of 25 mi test medium. Tubes were loosely
capped, and not aerated. Each concentration was tested In duplicate

- Dilution water source: Aerated, defonized daep well water,

- Dilution water chamistry {hardness, alkalinity, pH, TOC, T2S, salinity, Ca/ldg ratio, Na/k
ralio): Mol measured.

- Lighting {quality, intensity and periodicity): 1 hr of typical fluorescent illumination, 15.5 hr at
(40% normal illumnaticn, then 1.6 ke typleal lluminatan,
| - Watler chemistry in test (D.0., pH) in the control and at least one concentration where effects
weara observed: Not measured.

* Endpoinis assessad {i.e. immobiizaton): Organisms wera considerad dead i they did mol
move after being swired under a light.

* Test design (number of replicates, individuals per replicate, concenirations): Ten organisms
per tube, two lubes per concentration, at least four concentrations of ethanol.

[* Method of caloulating mean measured concentrations (i.e. arithmetic mean, geomeatnc mean,
jEic.): Mot describad,

>> Mominal concentration  [Range from 1% viv to 2% viv according to graph

== Measured concentration Mot measured

== Pracision =

>> Endpoint Type [LCS0

»> Endpoint Value P == Unit used % v i} !

=> Concentration Type [*Jnm_iﬁsﬁ »»> Endpoint Time 18

>> Statistical results

p value not given. 95% confidence interval is 1.17-1.80 % viv

Resulis Remark

* Bicdogical obsarvalions

- Number immobilized as compared to the number exposed: Mortality ranged from 0 to 100%.
| = Concentration response with 35% confidence limits; LG50 (confidence interval): 1.53 % wiv
[(1.17-1.80)
- Cummulaltive mmobieation; Mot discussad.
| - Was confrol response satisfaciory {yes/nofunknown 1 Linknown,

Page 2 of 2
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Spnasiy 1 Spdnsor Named In Consartium Creats Date ’_H

CAS Mumiber | T Ethyd alCodal Shudy Numnber E 1 |

Consortia D m Exhanol HPV Challenge Consortium Camplated | ]

Conclusions

Ethanal was more toxic than dimethylsulfoxide but kess towc than acetonitrite or acetone n this
afatic LOS0 determination using the water flea Daphnia pulex, Thea 18-hr LESD far ethamal was
i1.53 Sy,

Data Quality =~ Reliability | ?

Data Reliability Remarks

Reference
>> Remarks Bowman, M., Qller, W., and Cairns, T. {1981). Siressed bivassay systems for rapid screening
of pesticide residues; Part 1, Evaluation of bloassay systems. Arch. Enwiran, Contam, Toxicol,
10:8-24.
General
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& Ecotoxicity End Podnt:
EPA High Production Volume (HPV) Aciste Toxtaity b Ao bveviebrates
Spensor 1D Sgonsor Hamed in Consartum Creats Dats " e

CAS Humber Ethyl alcohol Etudy. Nunber | 2

Ethanal HPY Challenge Consartivm Caoimpleted: [ ]

Revision Date;

Remarks | 5pP-grade, 95% ethanol

Chemical Category
Method
»> Method/Guidaline followed

Acute fowxicity in Hyalella

|»= Test Type |

|static

=> GLP |Unknows >> Year study performed ﬁ_ﬁ!

»> Species
Hyalella azteca

== Analyiical mﬂnlﬂing | Mo monitoring: defined volumes of EVOH added,

== Exposurs period 18 hr

>> Statistical Method Probit

Remarks for Method

¥ Tast organisms

- source, supplier, any pretreatment, breeding method: Caplured from a nearby slough;
meintained in aguaria with added asraled waler and aaralion.

= Age at study initiation: Used juveniles with 14-16 antenna segments.

= Controd group: Rone mentionad,

Results * Tast condibons
Py - Stock solutions preparation {vehiche, solvent, concentrations) and stabllity: Mot discussed.
- Taa: temperstura range: 23 dag. C. +'1 1 deg.

Page 4 of 2
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Spon=ar 10

Cansortin IR |.._ Ethanal HPY Challenge Consortium Complabad -

- Exposure vessel iype (e.g., size, headspace, sealed, aeration, # per treatment): 400-mi
beakars were used . containing a total volume of 100 mi fest medium. Beakers ware covered
with gluminum foil. Each concantration was tested in duplicate.
| = Delutbon water source: Aeraled, delonized deep wedl water.
| - Dilution water chemistry (hardness, alkaiinity, pH, TOC, TSS, salinity, Ca/Mg ratio, Ma/K
ratia): Not measured,
| = Lighting (quality, intensity and periodicity): 1 hr of typical fluorescent Blumination, 15.5 hr at
10% narrmal illumiration, the 1.5 ke typical llurmination.
| - Water chemistry in test (D.0., pH) in the contral and at least one concentration whare effects
were abserved: Mot measured,

" Endpoints assessed (e, immebilization): Organisms were considered dead i they did not
move in response to light, sound vibration, or gentle probing.

I* Test design (number of replicates, individus's per replicate, concenirations): Ten organisms
jper beaker, two Deskers per concentration, at least five concenirations of ethanol,

[* Method of calculating rean measured concentrations (i.e. arthmetic mean, geometric mean,
‘etc.): Not described.

>> Nominal concentration Rﬂnga from about 0.8 o 2% v/v according to graph

=> Megsured concentration i-.lut measurad

»> Precision =

>> Endpoint Type LS50

> Endpoint Value B >> Unit used % viv g

=> Concentration Type MNominal | == Endpoint Time | - 18

>» Statistical results

p value not given. 95% confidance interval is 0.761-1.28 % viv

Results Remark

[ Bicdogical observations

- Murnber immob#ized as companed 1o the number exposed; Maortality ranged from 20 to
(100 %

| - Concentration response with 5% confidence limits: LCS0 {confidence interval): 1.04 % viv
{0.761-1.28 % viv)
| = Cumulative immabilizaton: Mot discuased.
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Sponsar 11 K o ath]ly
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: - Was controd response salisfactory ﬂyau}nufunknmmj:-[.lnhmm.

Conclusions

[Ethancl was more toxic than dimathylsuifoxide and methanal in this static LG50 determination
using the scud Hyalella, but less toxkc than acetonitrie and acetone. The 18-hr LCS0 for
rthamﬂ was 1.04 vl

Data Quality Reliability |

Data Reliability Remarks

Reference
> Hﬂ.mg_ﬂtt ywman, M., Qlier, W., and Caims, T, (1981) Stressed hinassay systems for rapld screening
T pesticlde residuees: Part 1: Evaluation of bloassay systems. Arch. Environ. Gontam. Toxicol.
|1I]:El-24.
\General |
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EPA High Production Volume (HPV) Acute Torichy to Aquatic Inverisbrates

5 ok vty Sponsor Named in Consortium Craats Date

CAS Murilsar | 4175 Ebivil aloehal Sty M ke

Eanaoetia i Ethanhol HFY Challenge Comsertium Complatad:

Revision Date:

Remarks | Jsp.grace, 05% ethanol

Chemical Category
Method
>> Method/Guideline followed |

\Acute loxicity in Palsemonetes — _ e -
> Test Tj_rp-E
EtﬂIll'.'-' 1

»» GLP Unknown >> Year study performed | 1961

=> Spacies

Palacmoneles kadiakensis |

;Ennlyﬂﬁi'l 'mﬂn'l'iﬁria Mo monitoring: defined volumes of EXOH edded, |

== Exposure period 18 hr |

>> Statistical Method  [Probit B ) I

Remarks for Method

* Test organisms

- Bourca, supplier, any pretreatment, breeding method: Caplured from a nearby lakie;
maintained in aguaria with aerated walar,

= Age 2 study infiation: Juvenile organisms were used.

= Control group: Nome mentioned,

Results | * Tesi conditions
] - Stock solutiors preparation (vehicle, solvert, concentrations) and stabilily: Mot ciscussed,

- Test temperature range: 23 deg. C +/- 1 deg.

Page T of 2
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Cromee Dhate

Gohsaria D A Etnanal HPY Challenge Consortium et platng:

| - Exposure vessel type (8.g., size, headspace, sealed, aeration, # per reatment): 2- beakers |
wera used, containing 2 total volume of 100 mi test medium. Each concentration was tested in
duplicate.

- Dilution water source; Asrated, deionized deap wall waler,

- Dilution waler chemistry (hardness, alkalinity, pH, TOC, TS5, salinity, CaMg ralio, Na/k
rafic): Mod measurad.

- Lighting (quality, intensity and periadicity): 1 hr of typical fluorescent illumination, 15.5 hr at
109 normal Mumination, then 1.5 hr typical illumination.

- Water chemisiry in tast (0.0, pH) in the control and at least one conceniration whene aftecis
ware observed: Not messured.
* Endpoints assessed (i.e. immobilization): Organisms ware considered dead If they did not
mowve in response 1o light, sound vibration, or gentle probing.
* Test design (number of replicates, individuals per replicate, concentrations): Five organisms
per baaker, two beakers per concentration, at least five concentrations of ethanal.
* Method of calculating mean measured concentrations (i.e. arthmetic mean, geometric mean,
efc.): Mot described.

>> Nominal concentration Range from about 1% viv to 1.6 % wiv, per graph 1

== Measured concenbration Mot measurad

»>> Precision =

»= Endpoint Type LCHD

== Endpoint Value 1 *> Unit used % wiv

»»> Concentration Type Mominal == Endpoint Time 18|

== Statistical results
p value not given. EE;‘::-E;'mnr_'l.:lanm interval i 1,18-1.38% wiv

Results Remark

* Biological cbservations
| - Number immobilized as compared to tha number exposed: Mortality ranged from 0 to 100%.
- Concentration response with $5% confidence limits : LGS0 (confidence interval): 1.28 % viv

{1.18-1.38)
- Cumutative immaobilization: Mol discussed
- Was control response satisfactory (ves/na/unknown}; Unknown.
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GAS Mumber i 51 Ethyl alcohal Siudy Number

Consorii 10 B { . Etiamol HPY Challengs Consortium Compiebed: '-

Ethanol was more toxic than dimethylsulfoxide and mathanol to Paleemaonetes in this slalic
LCS0 test, but less toxic than acetone or acelonitrile. The LES0 for ethanod was 1.28 %y,

Data Quality Rellability .

Data Reliability Remarks

Reference
> Remarks [Bowman, M., Oller, W., and Cairns, T. (1981). Slressec bioassay systems for rapid screening
iof pesticide residues: Part 1; Evaluation of bioassay systems. Arch. Environ. Contam. Toxical
10:-8-24
|Ganaral

Page Dol 2
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Sponsar IR

s il Sponsor Mamad in Consortium Crpate Dals

GAS Mismbar | a4l Ethyl alcohol Sludy Mumbes
Consortia 1B [ TEETR ; Ethanal HPY Challengs Consartium Gomplalad
s ——
Revision Date:
Tost Substanes, 11012000

Remarks Ethanal, obtained fram Merck.

Chemical Category

Method

l?_!'- Method/Guideline followead

iAcute toxicity in Arlemia

>> Tast Type
stalic :
> GLP  Unknown >=> Year study performed 195

>» Specles

Artemia saling

== Analytical rnunituring_i Mo monitoring, defined volumes of EIOH added [

=> Exposure perlod 24 hr

== Gtatistical Method Litekfiedd and Wilcowon

Remarks for Method

* Test organisms
- Bource, supplier, any prefreatment, breeding methoed: Dry egos purchased from San

Francigco Bay Brand were hiydrated in distilled water 1o releasa cysts. Cysts waere incubated in

synthetic sea water for 24 hours at 25 deg. C with continuous side llumination and slight

aeration
= Age at study Initiation: 24-howr-old nauplivs larvas.
e 1l = Contrd group: Appropriale conbrols were used (test systems without ethanol) but not
Besults described.

L TE Fags 10 of
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Spansor 1D Soonsor Mamed in Consortium Create Date ;!I

CAS Mismhar 4175 Ethyl alcohal Study Numbaer ! 4 |
A

Consortia iD |_ TITHE 17 Ethanal HFY Challenge Consortium Complztad: -

* Test conditions

= Stock solufions preparation (wehicle, solveni, concentrations) and stability: Ethanol was nat
describad. Synihetic seawater was prepared using 35% Synthelica sea salt and disthied,

esonized waler.

= Test temperature range: 25 deg, C.
| - Exposure vessel type (e.g., size, headspace, sealed, aeration, # per treatment): Plastic 16-
mm patri dishes.

- Dilulion water source: Sae above.

- Dilution water chemistry (hardness, alkatinity, pH, TOC, T3S, salinity, CaMg ratio, MalK
ratio): Mot described.

- Lighting (quality, infensity and periodicity): Larvaa were incubated with ethanal in the dark.

= Water chemisiry in test (D.0., pH) in the control and at least one conceniration where effects
wers obsarved: Nol dscussed,
* Endpoints assessed (i.e. immobiization): Organisms wene considered dead il they did not
maove during 10 seconds of observation.
* Test design (number of replicates, individuals per replicate, concenirations): Tern larvas per
dish, three to five replicates per concentration per expanment, expariment repeated five
times., Concenfration range nat given.
* Method of calculating mean measured concentrations (1.8, arithmetic maan, geometnc mean,
efc.): Nominal cancanirations only.

=» Nominal concentration Concantrations ol stated !

== Measured concentration Concentrations nof stated

»» Precislon =

== Endpoint Type LGS0

»> Endpoint Value 1833| >> Unit used mgil i

=> Concentration Type INominal »» Endpoint Time 24

»> Statistical results

p value mot given, 85% confidence interval is 1,3252.53_-!!_&5}-
Results Remark
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" Biological obsarsalions

- Mumber immaobiized as compared 1o the number exposed; Mot discussed,

= Concentration response with 95% confidence limits: LGS0 (confidence intenval) 1,834 mg'L
(1,324-2,538)

- Cumulative immaobilization: Mof discussead.

- Was conirol response salisfactory (vesino/unknawn): Lnknown

Ethanol (LCS50, 1,833 mg/L) was less toxic to 24-hour-old brine shrimp larvae In this static 24-
hour test than acetonitrile or methanol, but more toxic than dimetbylsufoxide. Larvae of
different ages displayed differing sensitivities to ethanol, as described in other study summariea.

Data Quality Reliability |

Data Reliability Remarks

Reference
>> Remarks | |[Barahona-Gomariz, M., Sanz-Barrera, F., and Sanchez-Fortun, 5. (1984), Acute toxicity of
lorganic solvents on Artemia salina. Bul. Enviren. Contam, Toxicol. 52:786-771.
General
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Sponsor

Sponsor Mamed in Conssrium Creath Dste "M

CAS Mumber 5 Ethyl sleahal Biucly Mimnber

Ethanal HPY Challenge Consortivm Compiated;

Revision Data:
Test Substance| ey

Remarks  [Ethanol, obtemed from Merci.

Chemical Category
Method

»> Method/Guidaline fuunwm;u

Acute foxicity in Aremia

== Test Type

gtatic

=» Year study performed | 1994

== GLF  Unknowen

> Species

|Artemia salina

»> Analytical monitoring Mo monitoring: defined volumes of EXOH added |

»>> Exposure period 24 hr

>> Statistical Method  |Litchfield end Wilzoxon

Remarks for Method

[* Test organisms
| - Source, supplier, any pretreatment, breeding method: Dry eggs purchased from San
(Francisco Bay Brand were hydrated in distiled water to release cysts. Cysts were incubated in
'syr::';iin sea water for 24 hours at 25 deg. G. with continuous side illumination and slight
agration,
- Age al study mitiaton: 48-howr-old nauplius larvae.
m - Coniral group: Appropriate controls were used (lests systerms without ethanol) but not
— described.
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EPA High Production Volume (HPV) Acus Tomacity 1o Aquatic kvericbrades

Span=or 10 Sponsor Naned [n Consortium

CAS Hurnber £ 175 Ethyl alcahaol

Consonia I I Ethanol HPY Challenge Consortium

Lorosabe Lisrhn

Study Mumber | 3 -1 |

Comphated:

« Stock solufions preparation (vehicle, salvent, concentrations) and stability: Ethanol was not
described. Synthelic sea water was prepared using 35% Synthetica sea salt and distilled,

deionized water,
- Tes temperalure range: 25 deg. C.

- Exposure vessal ype (e.q., size, headspace, sealed, seration, # per reatmeant): Plastic 16-

mm pedri dishes.
« Dilution water source; See above,

- Dibution water chemistry (hardness, alkalinity, pH, TOC, TES, salnity, Calig ratio, Nailk

rafic): Mot described.

- Lighting {quality, intansity and pariadicily): Larvaa wara incubated with athanal in the dark.
- Water chemistry in test (D,0,, pH) in the control and et least one concantration where effects |

ware obsarved: Mol discussed.

* Endpoinis assessed (i.e. immobiization): Organiasms were considered dead if they did not

move during 10 seconds of cheservetion.

* Test design (nember of replicates, individuals per replicate, concentrations): Ten larvae per
idish, thres to five replicates per concentration per experiment, experiment repeated five times.

Concentration range not given.

™ Method of calculating mean measured concentrations (i.e. arithmetic mean, geomefric mean,

etc.): Mominal concentrations onty.

»» Mominal concentration Concentratons nol stated

=» Measured concentration Concenfrations nat stated

»> Precision =

>> Endpoint Type |LC50 |

=> Endpoint Value 858 2> Unit used mgil

»> Concentration Type Nommal >> Endpoint Time |

== Siatistical results

24)

p value not given, 95% confidence interval is ?IJ_E-‘I_,D'H mg/L.

Results Remark
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Consoria 1D | _ Ethanod HPFY Challenge Consortium Complebed

qﬂ_}é—lcﬂ obgervalions

= Murmber immaobilized & compared to the numbear exposed: Mol discussed.

- Concentration response with 95% confidence limits: LCSD (confidence interval) 858 mg/l
(726-1,014)
[ - Curmulative fnmobiizatlon: Mol discussed,

- Wes control response satisfactory (yes/nofunknown ): Unknown

|Ethanol (LC50, 858 mg/L) was less toxic to 48-hour-old brine shrimp larvae in this stafic 24-
{hour test than ecetonitrile, but more toxic thar methancl or dimethylsulfoxide, Larvae of
different ages displayed differing sensitivities to ethanol, as described in other study summaries.

Data Quality ~ Reliability

Data Reliability Remarks

Reference
>> Ramarks Barahona-Gomarz, M., Sanz-Barrera, F., and Sanchez-Fortun, S. (1884), Acute toxicity of
organic solvents on Ariemia salina. Bull. Environ. Contam. Toxicol. 52:766-771.
General
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CAS Number R A 54175 Ethyl alcohaol Study Humibar

Cohsoriaid [ - - Ethanal HFY Challenge Consartium Completed:

Revision Date;

Test Substance

Remarks  Emanal, obtained from Merck,

Chemical Category
Method
>> Method/Guideline followed

Acute ioxicity in Aremiz

== Test Type |

|static

== GLP |Unknown »> Year study performed | 1904

> Species
At s

== Analytical monitoring | Mo monitoring: defined volumes of EtOH added

=> Exposure pariod 24 b

»> Statistical Method Litchfisld and Wicoxon

Remarks for Method

[" Test organisms
- Spurce, supplisr, any pratreaimant, breeding method: Dry aggs purchased from San
Francisco Bay Brand were hiydrated in distibed water o release cysis. Cysis wers incubated in
synthetic sea water for 24 hows 8t 25 deg. © with continuous side illeumination and shight
aeratian.
[ = Age al study niliztion: T2-hour-cld nawplius larvae.
-F_EE sults | - G-:.ul'lbler:l:ljll group: Appropriate contrals weare used (lest systems without athanol) but not
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Sponsor Named in Consartium Croate Date [_l
CAS Mumbier : Ethyll alcohol Study Mimnber | ]

Conparia 10 Ethanal HPW Challenge Consarkium Comploted: -

* Tesi conditions

= Stock solutions preparation (vehicle, sofvent, concentrations) and stability: Ethanal was not

‘described. Synthetic sea waler was prepared using 35% Synthetica sea salt and distiled,
ideionized water,

= Test temperalure range: 25 deg. C.

- Exposure vessal type (.., size, headspace, sealed, serafion, # per treatment): Plastic 16-
mm petri dishes.

- Dilution water source: See above.

- Dilution water chemistry (hardness, alkalinity, pH, TOC, TSS, salinity, CaMg ratio, Na/K
ratio): Mat described.

- Lighting (quality, intensity and perodicity): Larvae were Incubated with ethanal in the dark.

= Water chemistry in test (0.0, pH} in the contral and at least one concantration where effects
were observed: Mot discussad,
* Endpoints assessed (i.e. immobiization): Organisms were considered dead i they did not
move during 10 secends of observation,
* Test design (number of replicates, individuals per replicate, concanirations): Ten larvas per
dizh, three to five replicates per concentration per experiment, expariment repeated five times,
Conceniration range not given,
* Method of calculating mean measured concantrations {i.e. arithmatic maan, geometric mean,
etc.): Nominal concenirations only,

>> Nominal concentration Concaniration nat stated

=> Measured concentration Concenfration not stated

>> Precision =

=» Endpoint Type LCED

»> Endpoint Valus B E'rﬂ_."i >> Unit used mogl

*» Goncentration Type iF']ElI'I'IFI-EI-F =» Endpoint Timea E-ﬂl

>> Statistical results

p value not given. 95% confidence interval is 569-821 mg/L.

Resulis Remark
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* Biodogical observations

= Mumber immoebilzed as comparad o iha number axposad: Mot discussed.

- Goncentration response with 95% confidence limits: LCS0 (confidance interval) 695 mo/L
(589-821)

= Curnulative immobilization: Not discussed.

- Was controf responsa satisfectory (yesno/unknown): Unknown

Ethanol (LG50, 635 mgiL) was less toxic to T2-hour-old brine shrimp larvae in this static 24-
hiour test than scetonitrfe, but more toxic thar methanal or dimethylsulfoxide. 72-hour-oid
larvae were more sensiive to ethanol than younger larvae.

Data Quality Reliability !

Data Reliability Remarks

R nce
»> Ramarks | \Barahona-Gomariz, M., Sanz-Barrers, F., and Sanchez-Fortun, 5. (1994). Acute tosicity of
jprganic solvents on Artemia saling. Bull, Environ. Contam. Toxicol. 52:766-T71.

Pags 18 of
=T



EPA High Production Volume (HPV) Acutl Texicty o Auatc lovertsbrates
Hpensor il | _______“_: Sponsor Mamed in Consartium

E g2175| . Ethyl alcohol = landy, T um gy |:]

Ethanol HPY Challange Consertiurm Compbetad: -

Test Substance

Revision Date;

Remarks apesite elhanol [dehydrated, USP)

Chemical Category
Method
> MethodiGuideline followed |

ASTM

= Tast Type
static

2= GLP |Unknown == Yaar study performed | 1EEd=I

> Species

Daphnia magna

>> Analytical monitoring  Mone

=» Exposure pariod 48 hr

»> Statistical Mathad Thompson methed of moving averages

Remarks for Method

* Tasi organisms

- Bource, supplier, any pretreatment, breeding method: Source not specified. Daphnia stocks |
had bean maintzined in adjusted, auloclaved, asrated Lake Huron waler for three years bafors |

the: study began. Neonales hatched by solatad gravid females were gathered by sieving
- A at study initiation: Neonatas.
= Control group; Ddution water conbrols were included.,

BTN [* Test conditions
| - Stock splutions preparation (vehicle, solvent, concentrations) and stability: Ethanol nat

Page 19 of
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EPA High Production Volume (HPV) Acute Tomklty to Aduatic Invertebrates
Spansar 10 Sponzar Mamad in Consartium Creats Dake

CAS Number '_ r=:'17'-'5" Ethyl alcohal Stugy Numbar | 7]

Consorla 1D Ethanal HFY Challenge Consortium GComplated: _

discussed

- Tes! temperature range: 20 deg. C.

- Exposure vessel type (e.q,, size, headspace, sealed, aeration, # par treatmant): Coverad
beakers, nol aeraled; triplicates for each concentration.

= Dilution waber sowrce: Laka Huron,

- Dilufion water chemiairy (hardness, alkalinity, pH, TOC, TSS, salinity, CalMg ratio, Nadk
ratio): Detailed data are given. Hardness: 160 mg/L as CaCO3. pH: 8.0. TOC: 5,520 ug/L
TDS: 289,550 ug/L. CaMg: 5.7. Nak: 4 5.

- Lighting {quality, intensily and periodicity): 1916 lux +~ 75; 16 hr light, 8 hr dark.

- Water chemistry in test (0.0, pH} in the coniral and at least one concentration where effecis
were phserved: Test conditions: DO 7.6-89 mgfL. pH 7.8-8.4.

* Endpoints assessed (i.e. immobilization): Mortalty assessed microscopically.

* Test design (number of replicates, individuals per replicate, concenlrations); 10
individualsitest, three replicates per concentration. Murmber of concentrations not specified.

* Method of calculating mean measured concentrations {i.e. arthmetic mean, geometric mean,
atc.): Mol discussed. Geometric means of LCS0s were detesmined.

>> Mominal concentration Corncentrations not given

> Measured concentration  Corcentrations nol given

»= Precision =

»> Endpoint Type |LC50

>> Endpoint Value 12340/ =3 Unit used mg/L

»> Concentration Type Mominal | == Endpoint Time 48

>> Statistical results
p value not given, 95% confidence interval for geometric mean LC50: 11,065-13,848 mglL.
Results Remark

|* Binlogizal ohservatons
- Mumber immaobilized as compared to the number exposed: Not discussed.
- Concentration response wilh 85% confidence limils: LCSD (confidence interval) 12,340 mg/L
1(11,065-13,848)
[ = Cumulative immobiiization: Mot discussed.
| - Was confrol response satisfaciony (yes/no/unknown): Linkniown
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EPA High Production Volume (HPV) Acuta Toxicly o Aquatc invertsbrates
Sponsor 10 | ____ - Spensor Named in Congmrtium Craais Duate _

CAS Mumibier 1S Ethyl alcahal Sy Muimier r_' T '.:'.

Cionsortia 1D | i ! Etfianol HPY Challesge Consortium Cormiplisted: -

The 48-hour LC50 for ethanod towards Daphnia magna was 12,340 mgiL at 20 deg. C. The
axperiment was repeated al 24 deg. C, vielding an LCS0 that was not statistically different
{12,318 mg/L). The ASTM method for 2cute toxicily testing of 19080 was used.

uali Reliability

Data Reliability Remarks

>> Remarks Takahashi, |., Cowgil, U, and Murphy, P. (1987). Comparison of ethanol toxicity to Daphnia
— magns and Ceriodaphnia dubia lested at two different temperatures: static acule foxicity test
resultz, Bull. Enviran. Confam. Toxicaol. 39:229-238.

Similar results ware oblained by Kuhn, R, Pattard, M., Pemakk, K. and Winter, A, (1089). |
Wat. Res, 23(4):485-439. |In thal test, the 24- and 48-hour ECS0s {based on abllity to swim) far
athanal toward Daphnia magna were >10,000 mofL.
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EPA High Production Volume (HPV) Acuta Taxiciy 1o Aquatic knvertabrates

P Spansor Named In Consortium Croma Dl " T

CAS Number . | Bk 5 Ethiyd alcahal

Consorta il : Ethanal HPYV Challenga Consortium Eoeminl pted: -

Revision Date:

T ubstance

Remarks :[ﬂubsclul& ethanol (dehydratd, USFP)

Chemical Category

@ -
»> MethodiGuideline followed
ASTM

== Test Type
static 5 |

»>GLP  Unknown >> Year study performed | 1084

== Species

Ceriodaphnia dl..lbii:

== Analytical monitoring  None

>> Exposure period 48 hr

== Statlstical Mathod Thommpson method of mm_r:ln'g_ E';ramgas

Remarks for Method

* Test organisms
- Source, suppler, any prefrastment, breeding mathod: Source not specified. Organisms
were mass cullured and acclimated fo temperature for al least 10 weeks, and maintained in
filtered, autnclaved Lake Huron water, Neonates haiched by solaled gravid females were .
tgathered by sieving.
[ - Age at study inltiation; Neonates. _
Results I - Control group: Dilution water controls wene inclucded,

* Test conditions

Page 22 of
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Ecoloexicity End Paint:

EPA High Production Volume (HPV) Acute Toxicity to Aquatic Invertebrates

A

Sponsor D Cnontor Marmed in Consorbiurm Craste Dale ll
CAS Number [ 0 0 G4175]  Ethyl sleshol R

Consorta 1D |——-| Ethanol HPV CHallendes Cosartiiim Camplated: =]

= Stock solutions preparation (vehicle, solvent, concenirations) and stabiity: Ethanol not
discussed.

- Test temperature range: 24 deg. C.

- Exposure vessel type (e.g., size, headspace, sealed, aeration, # per treatment): Covesed
wials, not asrated; inplicates for each concaniration.

= Dilution water source: Lake Huron.

= Dilution water chemising (hardness, alkalinity, pH, TOC, T3S, salinity, Ca'Mg rafio, Na'k
jratio): Detailed dala are given. Hardness: 90 mg/L as CaGO3, Alkalinity: 70 mg GaCO30. pH:

A TOC:H 280 upl. TDS: 140,000 ug/L. Ca'Mg: 2.8 MaM: 4.3,

= Lighting (guality, intensity and periodicity): 545 lux +/- 85, 16 hr light, 8 hr dark,

= Waler chemisiry in test (D.O., pH) in the contred and at least one concentration where effects
were chsanved: Test condifions: DO B.4-10.3 mglL +- 0.2, pH 8.2-8.4.

[* Endpoints assessed (e, immobdization) : Morality assessed microscopically.

[* Test design (number of replicates, individuals per replicate, concenirations), 10
lindividualsftesat, three replicates per concentration. Mumber of concentrations not specified.

™ Method of calculating mean measured concentrations (i.e, srithmatic mean, geometric mean,
febt. ) Mat discussed. Geomeinc maeans of LCS0s ware determinad.

»» Nominal concentration |[Concantrations not given

=» Measured concentration concenirations not given

== Pracision =

>> Endpoint Type LG50

=» Endpoint Value g012 >»> Unit used rng.l'L

»> Concentration Type Nominal | >»Endpoint Time 48|

== Statistical results
o valus not givan. B5% confidence inlerval for geomatric mean LCS50: 4,233-5,513 mgil

Results Remark
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Ecotoxicity End Poing:

EPA High Production Volume (HPV) | Acute Texicity to Aquatic invertsbrates
SponsoriD -y -:_'_'_l Sponsor Named [n Consortium LTI .:]
CAS Number | | G175 Elhyl alcohol Study Murmibar |

Comsartia 1D | i | Ethianol HPY Challonge Consorbiust Complaled: e |

—
* Biological chservations
- Mumber immobilized as compared to the number exposed: Not discussed,
- Concentration responsa with 85% confidence limifs: LC50 (confidence interval) 5,012 mg/L
(4.233-5913).
- Cumulaiive immaobilization: Nol discuasead,
- -Was contrel response satisfactory {yes/nolunknown): Unknown.

Conclusions

The 48-hour LGS0 for ethancl toward Cerlodaphnia dubia was 5,012 mg/L at 24 deg. C. The |
experiment was repeated at 20 deg. C., yleiding an LCS0 of 6,492 mgiL, which differed with
statistical significance from the LC50 at 24 deg. €. The ASTM method for acute toxicity testing
of 1980 was used.

Data Quality Rellability

Data Reliability Remarks
I

Refersnce
pes Hm"narlui Takaha.ﬂhi, I., Cowgl, U, and MLI'F*‘IF, P. (1987, Gnmp.'arisnn of ethanal taxicity 1o Daphnia
e magna and Ceriodaphnia dubia tested at two different lemperatures: static acute toxcity test
results, Bull, Environ. Contam, Toxlool, 33:229-236.
'_EEEE-.ET_
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Ecotoxicity End Point:

EPA ngh Production Volume (HPV) Acute Toxicity o Fish
Sponsor 1 | !l Sponsor Hamed in Consortium Creats Dt

Study Nimmber

CAS Mumber B4 _.I Etfryl aloohol

Ethanol HPY Challenge Consartsm Coamiplebad:

Conmortia 1D

Revision Date |

Test Substance —
| Remarks | -E"chanal,nat &asc:ib-ed

Method

»> Method/Guideline followed |

\Acute lethality in trout : = ~ |
>> Test Type |

flow-through
B=GLP Unknown 5> Year study performed | 1578

»>> Species
Salmo gairdner o

>> Analytical monitoring  Not described - |

>> Exposure period | 24 hr _ il

=2 Statistical Method  Litchfeld {1949} and APHA {1871}

Remarks for Method |

* Paramaiers aboul organsm:
| - mge: Fingadings.
| - length: 9.2 om +/- 1.1
| -weight: 9.6 g +/- 3.8
- loadirg: One fishiliter,
- pretreatment: Acclimated for at least two weeks to termperature and light:dark pattemn,
* Parameters of Test systam, e.g.:
- Diilution waler source: Dechlormated city lap water,
- Dilution waler chemistry (hardness, alkalinity, pH, TOC, TS5, salinity): CaCO3, S0 myg/.
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EPA High Production Volume (HPV) Acute Taxichy o Fish
Sponsor 10 | ____.__ 5 | Sponsor Named in Consortium Cieals Dals I:Hl

SEPRVEEN

GAS Mumber | I-'..-"-II.-"E | Ethiyl alcohal Sty Numibier _'I
[l Vges o ¥

Consoria 1D [ _! Ethanol HPY Challenge Consorthum Complatad: =)

Conductivity, 190 uSicm. pH, 8.0.

- Stock and test solution and how they are prepared: Not describad,

- Flow-through rate: In holding tanks, 95% replacement time of 17 hbr
| - wahicle/solvent and concentrations: Nome besides water.

- Stability of the lest chemical solutions: Not described

- Exposure vessel type (e.g., size, headspace, sealed, aeralion, lighting, # per ireatment):
Holding tanks were PET-lined, 20-1 vassels. 12-hr light, 12-hr dark pattern.

- Number of replicates, fah per replicate: Ten fish/concentration.

- Water chemistry in tast (D.0., pH) in the control and one concentration whers effects wera
lobsarved: Mol described far particular test concenirations.
* Test temperature range: 10 deg. C +- 0.5
* Mathod of calculating mean measured concentrations (i.e. arithmelic mean, geometric mearn,
ate.): Mominal concenfrations were used.

Results

>> Nominal concentration | Six concentrations, up o 30,000 mg/

> Measured concentration |Nominal concentrations only

>> Precision = i

> Endpoint Type LG50 ]

>> Endpolint Value || 11200 [>> Unit used mglL )

>> Concentration Typa  Nominal >» Endpoint Time | 24|

l>> Statistical results

Median survival fime calculatad using Lilchfisld {1843) and LGS0 using graphical interpolation of APHA (1971). No p
[walues given.

'Results Remark

I* Bidogical observations
[* Table showing cumulative mortality: Not presanted.

* Lowest test substance concentration causing 100% mortallly: In static tests, 25,000 gl
caused 100% mortality in 3 hr.

* Mortalty of controls: Mot discussed.

* Abnormal responses: Mot discussed.

ﬂ

Page 2of 1



Ecolexicity End Polnt:

EPA High Production Volume {HPV] Acute Toxicity to Fish
Sponsor Named in Consartiurm Croate Cats

Ethyl alcohal Sty Humbar ‘-..-.,_”‘

Ethanol HPV Challenge Consortum Completed: -

e —————————— e

* Reference substanmé{'rr used) - results: None used. Howewver, acetone was also tesled and

found to have a 24-hr LGS0 of 6,100 mglL.
* Ary observations, such as precipitation that might cause a difference between measured and

nominal values: kane. == |

Spansor 1D

CAS NHuriben

Consortia ID

Conclusions

The LCED for ethanol toward frout in this assay was 11,200 mgiL.

Ml Reliability

Data Reliability Remarks |

Refergnce

>> Remarks |

Majewski, H., Klaverkamp, J., and Scatt, D. (1578). Acute lethality, and sub-lathal effects of
acetans, ethanal, and propylene glysol on the cardiovascular and respiratory systems of
rainbow trout (Salmo gairdneri). Water Res. 13:217-221.

e ————— —— e ———— ——
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H - Ecoioxicity End Point:

EPA High Production Volume (HPV) Acute Toxlclty 1o Fish
Aponawn ID 13 Sponsor Mamod in Consortiim Craats Date .il
CAS Number | Ir- _ = Ethyl alcohol Study Mumbar |:E

Gonsortia 1D | - Ethanal HPY Challenge Consortium Campleta: -

Revision Date
Test Substance '
Remarks Reagent-grade ethanol

Chemical Eiig-nql

Method |

> Method/Guideline followed

LAcute letnality in minnows
== Test Type |

stalic _ =

== GLP @Imuwn_' >> Year study performed | 1986

== Species |

Pimephales promelas

'>> Analytical monitoring | None

e 1
> Exposure period 86 hr |

I»> Statistical Method = ASTM method: interpolation using log concentration

_Eamar!m for Method

* Paramaters about organism:
- aqe; Juvenile,
- length: Mot spacified.
-weight: 0.2-0.5 g
- loading: <0.5 g wel weightiiter
- pratreatment Acclmated; food witheld for 24 hr before the star of test.
" Parametars of Tast system, Q.. .
- Dilutlon weter source: Activated cerbon-fillered, dechlorinated and temperad Lake Onlario
industrial service waler. _
— e —
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EPA High Production Volume (HPV) Aaute Toziehy to Fish

Sponsar 1D

Sponsor Mamad in Consortidm Creata Date

GAS Mumber | TR Ethyl alcohol Sturdy Mimber

Chmsania W, | ) i Ethanol HPY Challenge Consortium Compdeted:

| - Dlution water chemistry (hardness, alkalinty, pH, TOC, TS5, salinity): Hardness: 130 mg/l
as CaCo3. Alkalinity: 93 mgd 85 CaCO3. pH: T4, TOC: 1.8 mgf. TSS: lolal dissolved solids,
180 mgll. Salinity: 26 mgl Cl- Concentrations of metals and ions are also provided.

- Stock and tast solution and how they are prepared; Soluble test chemicals, such as ethanol,
weare added directly to the lest solufions.

- Flow-through rate: Mot applicable.
| - Wehicla/salvent and concentrations: Not applicable.

- Stability of the test chemical solutions: Not applicable.

- Exposure vessel fype (8.g., size, headspace, sealed, aeraticn, lighting, # per treatment)
Seamiess glass 30.5cm cuboidal Pyrax chromatography jars, eontaining 20 | of test solution.
Mot sealed. Asrated if dissolved oxygen fell below 40% of the siarfing level, but whather this
was needed was not stated. The surface of ihe water received 50 fi-c of cool-white fluorescent
llight, 16 h par day.

- Mumber of repiicates, fsh per replicate: 10 minnows/test concentration, one replicate each.

- Water chemistry in tast (D.0., pH] In the confrol and one concentration whera effects were
ohserved: Parameter values during the test were not stated, but were measured daily in test
and control vesses and corrected to pH 7.0 if necessary, or aerated in the DO fell below 40% of
the starting value,

* Test temperatune range: 20 deg. C+- 0.1
* Method of calculating mean measured concentrations (i.e. arithmetic mean, geometric mean,
etc.): Only nominal concentrations were used,

Results|

»> Nominal concentration 0.1, 1,10, 100 rngh_

>> Measured concentration |Not measured

>> Precision =

== Endpoint Trpti!l.__f.‘-ED |

>> Endpoint Value 100 == Unit used mglL

5> Concentration Type | Nominal >» Endpoint Time | _ o8

=5 Statistical results|
E*‘rf LES0 was ol amiwed.

@sulis Remark |

— — #
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= = Em End Poini:

EPA High Production Volume (HPV) Acute Taxicity to Fish
ol _.__“--.] Spareser Ramed i Consortium Craate Dats Eil
CAS Nurber | T E4a7s] ¢ Ethylalcohal 3 Study Number |:‘..|

Cansortia .. [ Etharnol HPY Challangs Consortium Compleded: -

* Biological observations: Not discussed. Minnows were considered dead if they were
motionless and failed lo respond to prodding.

* Table showing cumulafive mortality: None given.

* Lowest test substance concentration causing 1009 mortality: 100% rmortality not attainad with |
fthe concentrations used.

* Mortality of controls: Mot discussed.

* Abnormal responses: Mone menbionad.

* Reference substances (if used) - results : None, however, numerous other chemicals were
tested in the same assay.

[* Any obsarvations, such as pracipitation that might cause a difference between measured and
nominal values: Nane.

Conclusions
[The 98-hour LS5O for ethanol towards minnows |s greata'ﬂ;m 100 rmigd, the masmum
concentration fested in this study, The investigation also demonsirated the feasibility of testing
|athality towards several organisms simultaneously in the same chamber,
I
Data Quality ~ Relisbility | | |

Data Reliability Remarks

Reference
== Remarks Ewall, W., Gorsuch, J., Kringle, R., et al. (1886). Simultaneous evaluation of the acute effects
of chemicals on seven aguatic species. Environ, Toxicol. Ghem. 5:831-840.
i
General
—————— e ——— = E————
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- Ecotouicity End Paint:

EPA Hig‘h Production Volume [HPV} Acute Taxicity to Fish
Spommor I | i . Soonser Mamed in Consortium b Dl I:i
CAS Numslser E 1 TB175| | Ethyl alcohal Study Number ([T 3]

Con=ortia 1D I_ ! Ethanol HPY Challenge Contortium Cearrnpleded: -

Revision Date |
Test Substance R

! Remarks| Reagent-grade ethancl

Chemical Category

Method |
== Method/Guideline fuﬂnwa:d_

EAc:ul.B Iall*ﬂlll'_.;_ln minnows, presumably using an EPA method.

[== Tast Type |

static

e GLFT__ iUnhm:rwn == Yaar study p-rfurmai;; 1974

|:'-=- Species

Fimaphalas promeias

>> Analytical monitoring | [None

>> Exposure period | 96 hr

»> Statistical Method

I
L

ndard graphical procedurss

Remarks for Method |

* Paramebars about organism:
- gge; Juveniles, 4-B wks,
| =length: 1.1-3.1 cm
- weight: Mot statad.
- loading: In tests, 20 fish per jar In 2 | of test watar.
- prefreatment: Acclmated for al least 48 hr in a holding trough with flowing water at 1B-22
deg. C.
* Parameters of Test system, e.g..

- Dilution water sourca: Lake Sugaiﬁwetar.
Fage T of 1



Ecotouicity End Point:

EPA High Production Volume (HPV) it bt

Pab ey : AERELLEL R
Spomsor I i Spensor Momed in Consortium Crodts Datg I.__

CAS Number ' 41751 - Ethyl aleohol Study Numbar |

consortiain [ Ethanol HPY Challengs Consortium Completed: 2]

— — e ——
| - Dilution water chemisiry (hardness, alkalinity, pH, TOC, TS5, salinity): Mot stated,

- Sinck and test solution and how they are prepared: Weighed amaounts of ethanol were mixed
lin 4 | of Lake Superior water and sheken,

- Flow-through rate; Siatic tesks ondy.

- Vehicla'salvent and concentrations: Mot applicable.

- Stability of the test chemical solutions: Not measured.

- Exposure vessel type (e.g.. size, headspace, sealed, aeralion, lighling, # per treatment): 34
eylindrical glass baltery jars containing 2 | of test water, maintained at 18-22 deg. G, Glass
Pwers were placed over each jar, Mo aeration.

- Mumiber of replicates, fish per replicate: 10 fish per concantration; two replicates per
concaniration.

- Water chemistry in test {D.0., pH) in the conlrol and one conceniration where effects were
shserved: Dissolved oxygan and pH were made at the beginning of and once or twice dunng
the test, but the results are not given. However, dissolved oxygen was < or = 4 mg/l during at
least some tests.

* Test temnperature range: 18-22 deg. C.

* Mathod of calculating mean measured concentrations (Le. arithmelic mean, geometric maan,

elc.): Concentrations were not measured. 3
Resuits

>> Nominal concentration Mot given.

>> Measured concentration [Not measured: nominal concentrations only.

> Precision = R

- EI'II:H:Iﬂh:Ii.T]"pE LGHa |

=> Endpaint Value | | 13480 &= Unit used mg'L
>> Concentration Type  Mominal »» Endpoint Tlﬂi': _EE‘r‘i
>> Statistical results
|Statistical resulls not given. _ |
Results Remark
— e —— e ———— —m—— —
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Ecotoxicity End Point:

EPA High Production Volume (HPV) Acute Texiclty 1o Fish
Sfronpir, |13 I:!] Sponsor Namied in Consorthum Credts Date I'_“]

caAg Mumger [ r;-1;|,'-'5. Ethyl alcahal Sttty Numhar | il |
consertatd | ] Ethancl HPY Chsllenge Consortium Comippl et |

* Biological observations: Not given for ethanol specifically, In respanse 1o al least some test
jcompounds, fish lost aguilibrium,

* Table showing cumulative martatity: Mot given,

* Lowest {est substance concentration causing 100% mortality: Not stated.

* Mortality of conlrols. Mot described,

* ahnormal responses: Mone mentioned,

* Reference substances (if used) - resulls: Not applicable

* Any observations, such as precipitation that might cause a difference betweaen messurad and
nominal values,: Mol applicabla,

Conclusions
The S6-nr LGS0 for athanal towards juveling fathead minnows in this static test was 13,480
Imgil. This resutt was seid to be within 50% of LCS0's previously reported. LC50's for shorter
irrve pariods were atso calculated: For 1-br, >18,000 mgf. For 24-hr, =18,000 mgl. For 48-hr, |
13,480 ma, For T2-hr, 13,480 mg). Ethancl was the least lethal compound of the 26 organic |
chemicals tested in this lab.
Data Quality’  Reliability | Probaby reliable il
[Data Reliability Remarks
These data were collecied by the EPA's Environmental Research Lab in Duluth, Minnesota, a
tab like'y to have significant exparience with acute toxicity testing of this kind.
I
Reference |
== Remarks Mattson, V., Arthur, J., and Walbridge, G. (1876). Acute Toxicity of Selected Organic
Compounds to Fathead Minnows. U.S. EPA Environmental Research Laboratory: Duluth,
Minnesata, EPA 600/3-76-097.
General - =3

PFage 5ol 1



Ecotaxicity End Point:

EPA High Production Volume (HPV) Acute Taxicity ta Fish
Sponsor 1D P Tl Sponsar Named in Consortiim Craate Date _

Cas Mumbey H 175 Eﬂ'l!ll aloohaol !'i'!-_ld:r Mismibier .- |

Consoia B [ Ethanc| HPA Challengs Consortium Coimpiatnd: e

|Revision Date
Test Substance -

[Remarks| Purily not stated, but LC50 is based on the active ingredient.

Chemical Category |
Method

== Mathod/Guideline followed
Acute lethality in trout

S T.i!-t T',r|:_|-a_

iEllEﬁE

s= GLP  Unknown [>> Year htudy performed| 1978

> Species |

[Rainbow trout |

>> Analytical monitoring | Mot discussed |

»> Exposure period 96 hr

>> Statistical Method _ Litchfield and Wilcoxon {1949) | i

Remarks l';l:_rr Method |

* Parameters about organsm
- age: Mot stated; fingerlirgs.
- length: Mot stated,
- wzight: 0.8 g.
= [pading: < or = 0.8 g/, .
- prefreatment: Acclimated to diution water over a 1-3-day period.
* Paramelers of Test system, e.q..
- Dilution water source: Reconstiiuted delonized watar containing reagent-grade chemscals.
- Gilution water chemistry (hardnass, alkalinity, pH, TOC, TSS, salinity). Hardness. 40-50 mgi |
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Ecoloxicity End Point:

EPA ngh Fr'nd'l.lf.'.'ﬂﬂl’l Vﬂllll"l‘lE {HP“} Agute Toxloity to Fish
Sponsar 1D | ﬁ Sponsar Named in Consortium Craate Date

CAS Humber | ; Ethyl aleohol Study Mumbes

b [ = e En 1 : i L
ConsortialD | _J Ethanol HPY Challenge Consortiumm Compleied:

L ——

o e ———

as CaC03. Alkalinity: 30-35 mgl, pH: 72-7.5. Other parameters not given.

- Stock and test solution and how they are prepared: Not described.
[ - Flow-through rate; Static tests.
[ - Yehicle/soivant and concenirations: Mot relevant.
| - Stability of the test chamical solutions: Not discussed.

- Exposure vessel type (e.g., size, headspace, sealed, serafion, lighting, # per treatment):
18.9-] wide-mouthed jars containing 151 test salution. Mot aerated.

. Murmnber of replicatas, fish per replicate: At least 10 fish per concentration; number of
replicates not stated,

- Water chemistry In fest {0.0., pH} in the eantrol and one concentration where effecls were
observed: Mot describad.
* Tesl lemperature range: 12 deg. C. +/- 1 deq.
* Method of calculaling mean measured concentralions (i.e. arithmetic mean, geometric mean,
efc.); Not discussad.

> Nominal concantration iiutgivm- Al least six concentrations.

»> Measured concentration Mol measured.

'»> Precision =

>> Endpoint Type LC50

5> Endpoint Valus | | 13000 >> Unitused mplL

>> Goncentration Type| Nominal | > Endpoint Time | 9|

> Statistical results
[P-value nol given. 95% confidence interval: 12,000-16,000 mgl.

Results Remark

* Binlogical observations: Mot described.
* Table showing cumulative mortality: Mol glven
* Lowest test substance concentration causing 100% moriality: Mot stated.
* Mortakity of conftrols: Mot discussed.
Y Abnnormed responses: Mone mentoned,
* Raference subsiances (if used) - results: Mot spplicabla.
— c— e —— e ——————————————— e ——————
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- = Ecotoxicity End Point:

EPA ngh Production Volume {HPV] Acute Toxicity ta Fish
Spomeor 10 m Sponsar Named in Consortivm o _
GAS Number | - E4175 Ethy alcchol Sturdy Numbar ""_"'__ .‘.

Gensartia ID l—-J Ethanol HPY Challenge Consartium Completed: 7]

* Ay observations, such as precipitation that might cause a difference between measured and
nominal values.; Not discussed.

Conclusions |
The Columbia National Fisheries Research Laboratory presents in this document results of ]
tests of scores of chemicals conducied from 1966-1978. Results for ethanol are given in
summary form only.

Data Quality  Reliability Highly reliable B

Data Reliabllity Remarks |

IThe Calumbia Mationgd Fisharies Research Laboratory conducted aquatic loxicity tests of more
than 400 chamicals during 1955-1978; this is a major research area for the Lab. The Lab also
particiapted in the development of the standard acule toxicity lest methodology. Cnly test [
meating accepiable procedures were included in this compilztion.

Re fgmn.gg
> Remarks | |Johrson, W. and Findey, M. (1980). Handbook of Acute Toxicity of Chemicals to Fish and
Aquatic Invertebrates. U.S. Dept. of Intericr, Fish and Wikiite Service: Washingtan, DC.
Resource Publication 137.
General_ ,
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Environmental Fate and Pathway End Paint:

EPA High Production Volume (HPV) Blodegradaion
Epanscy |0 iﬁl Spansor Mamed in Consprtium Croate Date !
CAS Number | o | Eshyl alcohol Study Mumber "—1'
Consorini - T '— Ethanal HPV Challénge Consartism Cnmpheted: s

Ravision Date:

Test Substance ,
Remarks | [Ethanol, not described

Chemical Category
Method |

>> Method/Guideline followed |
Biodegradation microcasms

== Test Type

\anaeobic

5> GLP | Unknown >> Year study performed | 1993

>> Contact Time | 30

| R T ] -
(== Incculum

Bk sta-h;-'&

Remarks for II'Inl.hnd_J'

* Inoculum {concentration and source).

| - Other: Sediment and groundwater from a methanogenic portion of a shallow anoxic aguifer
imontaminated by landfill leachate.

|

* Concentration of test chemical, vahicle used, pre-acchimation condftions: 50 ppm C as
ethanol. Ethanol was added to slurfes of 50 g sediment and 75 mil groundwater in 160-ml
baotthes.

* Termnparature of Incubation "G: Room lemperature.

* Dosing procedure; Mot described.

* Sampling frequency: Mot described. Ethano! concentrations do not appear te have been
measured, At the end of incubation, methane formation, the indicator of ethanol consumption,
was measured using gas chromatography with a flame jonization detectar.

* Wera appropriate confrols and blank system used?: Yes, auloctaved controls were used,
= Analytical method usec to measure biedegradation: Methane formation, messured by gas
chromaiograply.

e ——— B ]
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EPA High Production Volume (HPV) EiobGarm ol ks o Pabiv il Pkt

Biedegradation

Sponsor L]

Sporsar Named in Consortivm

Stody Mismbper | R 1 |
Campleted: -

CAS Murmime il 7 Ethvyl aloohol

Consori I

Ethanal HPY Challenge Consortium

— [—— I —
* Mathod of ealcuiating measured concentrations (i e., arithmetic mean, geometric mean, elc.}
Degradation rate was calculated as the mean of thvee tesis. |
Results'
>> Pracision = t
=> Degradation Value | 91|
(>> Upper value 0
>> Time Frame | 30

== Time Units Days

»> Breakdown products Tes

[Results Remarks
[* Lag time: The acclimation period was estimated as 25-30 days.
[* Obgserved inhibition: Mot discussed.
* Excessive biodegradetion: Mot discussed.
* Excessive standard deviation: Mot discussed.

* Time required for 10% degradation: Nol discussed. The degradation rate was calculaled 25

17.9 ppm Ciday.
* Total degradztion at the end of the test: 91% of theoretical methane production was
imvamd.
—
i lu
— e r— — C—r— = e —————
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Environmantal Fate and Pathveay End Point

EPA High Production Volume (HPV) Blodegradation
Sppnaty i - Sponsor Mamed in Consortum it D l__i‘.

CaAs Hambar [ 1L 4175 Ethyl alcahal Study Number [

Consortialb ' | Ethanal HPFY Challange Consortium Completed: -

Production of methane by athanal-containing sediment was monitored Dy an automated
pressure transcucer system. The acclimation period was 25-30 days, and the rate of
hiocegradation was calculated to be 17.9 ppm Clday (s.d. 0.6). Total methane recovery was
81% of the theoretical limit. The aclual incubation time (days during which methane was
iproduced) was not stated,

Data Quality ~ Reliability |

IData Reliabllity Remarks

[»> Remarks Sufiita, J. and Mormile, M. (1993). Anaserobic biedegradation of known and petential gasoline
o oxygenates n the terestrial subsurface. Environ. Sci. Technol. 27.676-978.

'The rapidity and completeness of ethanal biodegradaticn is supported by the work of Corseud
ot al. (Wat. Res. 32(7):2065-2072, 1098) and by Yeh and Novak (Wat. Environ. Res. 66(5).744-
752, 1994), Corseuil et al. assessed the inuence of ethanol on degradation of BTX (benzene,
tolsene, and xylens) in aerobic and anserobic microcosms. In the presence of BTX, ethanal
was degraced preferantially in aeroblec microcosms. with complele mineralization of 100 gl
ethanol within 6 days. In various anaerobic microcosms, ethanal in the presence of BTX was
\completely degraded, bul over incubation periods ranging from 3 days to mere than 20 days.
veh and Novak, siudying the degradation of TBA (lertiary butyl alcohol) in danitrifying
conditions, found thet 100 mgd ethanol {in the presence of TBA) was completely degraded in
l=as than 14 days.

2

e e L e — ——  —— TR ——
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- . Environmantal Fate and Pathway End Point;
EPA High Production Volume (HPV) Blodegradation "
d e ety Sponsar Mamed in Consortium e U :-J

CAS Mumber o | a0 GALTS Ethyl alcahol Sty Mumiber | |

Consortia 1D 5. |  Ethanol HPV Challenge Consortium Complebed: P

[Remarks | Ethanol, not cescribed

Eﬂ'ﬂnﬂl Category

Method
!:-;_- Httlu:l!ﬁuidalin.a followed
Biological oxygen demand profocol,

= Tnt_Typa
aerobic

>»GLP Unknown | »> Year study performed | 1974

P> Contact Time | ' 20|

== [moculum

Remarks for Method

i* Inoculum (concenlration and sourca):
- Other: This was a test of biodegradation in fresh water. Filtered, setlled domestic
wasiewaler was uaed as seed maberial,

" Concentration of tast chemical, vehicle used, pre-acchimation conditions: 3, 7. and 10 mgi
isthano! was added, using 0.1% stock solution.

[* Termperature of incubation *C: Mot specified.

* Dosing procedure: Not discussed. Domestlic wastewater was placed in botiles, to which was
then added aerated diulion water and test chemical.

* Sampling frequency: Biological oxygen demand was measured every 5 cays. Ethanal
concertrations were not measured during he exparimant.

* Were appropriate controls and blank system used? Yes. Blanks containing the same
amount of sead bul no test chemical were used.

* Analytical method used to measure biodegradation: Cumulative oxygen uplake in athano-
larmended and control samples was meesured with a dissolved moygen meler

— ﬁaﬂ
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Ervironmenial Fabe and Pathway End Paint

EPA High Production Volume {HW] Bicdegradation

Sponzar IO | __‘____ Sponsar Mamed in Consartiim Creats Dats _
CAS Numiber | 175]  Ethyl alcohol Study Mumbar. | ES

GComsortia D A B  Erencl HRY Challenge Consartivm Compiatad; o

T T = T T T e T e T AL S, x
* pathod of calculating measured concentrations (e, arilhmaetic mean, gecmeinc mean, elc.)
Ethanol concentrations were not maasured. Extent of biodegradation was calculated as
percentage of the theoretical exygen demand ulilized.

Results
>> Preclsion | =
>> Degradation Value 84|
> Llppa'_'u'_du-l ! U
“?-:?_T_ima Frame | 20

> Time Units | Days

== Breakdown products Linknown

\Results Remarks |

* Lag tima: Nol measured.

* Dhserved inhibition: Mot messurad.

* Excessive biodegradation: Mot discussed,

* Excessive standard deviation: Not discussed.

* Time required for 10% degradation: Mot calculated. Af 5 days, 74% of ethanol had been

idegraded,
[* Total degradation st the end of the test: B49%.

e
[Pege Sof 9




Erwironmantal Fate and Pathway End Point:

EPA High Production Volume (HPV) Biadagradation

Sponsor O : Sponsar HNamed in Consartium Create: Date

R =
GAS BurmimsT if . LTS EEhn alcohal "."i-‘ll.h‘lfp' Mumbes I 2 |

Gonsoriia I L‘:l Ethanal HPV Challenae Consortium Campilated: -

Ethanal was extensively biodegraded after 20 days in fresh water inoculated with a waslewater |
sample, as measured by hiological cxygen demand.

Data Quality  Reliability

Data Reliability Remarks

!_Iﬂgm_mng
>> Remarks | [Price, K., Waggy, G., and Conway, R. (1874). Brine shrimp bioassay and seawater BOD of
petrachemicals, J. Watar Pall. Conirol Fed. 46(1)83-77. :
In this same study, biodegradation of athanol was measured in synthelic seawater inoculated
with raw seffled wastewater. After 20 days. 75% of the ethanol was degraded, as assessed by
iEIIJIIr.
B e T ——r S—
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EPA High Production Volume (HPV) B kAN i iy Cnd P

Sponsar [0

Sponsor Named in Conseriium Cranpio Date

GAS Murm i AL Ethyil alcohal Siudy Number

Gonsoriia 1D Lj Ethanol HPY Challenge Consortium Comphebed:

Revision Date:
Test Substance’ —
Remarks Anatytical-grade ethanal

'Chemical Category

Method
>> Mathod/Guideline followed
Biological oxygen demand protocal

== Tu-t_Typa i

aerobic i

>» GLP Unknown | >> Year study performed | 1966,

=> Contact Tima 1

= Inoculum

[ILtrik e

'Remarks for Method

* Innocuium {concentration and source):
- Fresh activated sludge: Activated sludges were obtained from municipal treatment plants in
Columbus, Hilliard, end Linwarth, Chio,

* Cancaniration of test chemical, vehicle used, pre-acclimation conditions: 500 mg/l ethanol
\was added to 125-mi flasks containing 20 mi of blended shedge wilh a concentration of 2,500
moi suspanded solids.

* Temperature of incubalion *C; 20 deg. C.

* Dosing procedure: see above,

* Sampling frequency: Biological cxygen demand was measurad 8, 12, and 24 hours after
incculation. Ethanol concantrations were not measurad during the experiment.

* Were appropriate controls and blank sysiem used? Yes, flasks containing sludge SUSpension
but ro ethancl ware included.

* Analytical method used to measure bicdegradalion: Oxygen uptake af he sludges was
measured in a Warburg respirometer,

— ﬂaﬂ
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EPA High Fr'l'.'ldllc'l'iﬂﬂ Vﬂh..lme. (HW) :mﬁwﬂﬁw and Pathway End Paini:

Spennsor 10 Sponsor Hamad in Consartium Creats Dats [-!

; = \F £
CAS Mumber | 175 Ethyd alcohaol Shicly Mumber | 1|

i |
Consortia ID | E Ethanol HPY Challenge Consortium Completed: [ ]

" Method of calculating measured concentrations (1.e., arithmetic mean, geometric mean, etc.);
Mot discussed.

Results

== Precizion =

>> Degradation Value a7

>> Upper value | | 0

»> Time Frame | ' 1

== Tima Units | anx_\

>> Breakdown products| Unknown

[Resulis Ramarks |

* Lag time: Mot discussed.

* Ohservad Rhibitan; Mot discussed.

[* Excessive biodegradation: Mot discussed,

[* Excessive standard deviation: Mot discussad.

* Time reguired for 10% degradalion: Not calculated. At & hours, oxygen demand was 12.9%
of theoretical.

* Total degradation at the end of the lest: 37.3% at 24 hours.

all sludges were capable of oxidizing ethanal, a3 measured by bielogical cxygen demand. Ad
24 hours (the end of the experiment), BOD in ethanol-reated samples was 37.3% of .
maximurm, similar to that for ather short-chain alcohols.

Prgegol §



Envirgnmenial Fate and Patlvaay Erd Point:

EPA High Production Volume (HPV) Blodagradation
sporser D | [ [N Sporser Named in Consertium Crecte 0ee [T
casNumber [T " giira]  Ethyfalcohol Study Numbee [~ 1 3]
Lo

Consoria D | i Ethanol HPY Challerge Consprtium Compieied:

Data Quality| ~ Refiability | [

Data Reliabllity Remarks_

»> Remarks | Gerhold, R and Malaney, G. (1968). Struciural determinants in the oxidation of aliphatic
compounds by activated sludge. J. Water Poll. Control Fed. 38:562-579.
General -
|
|
T—— r——— —— e r— = Co e il
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Environrmental Fate and Pathway End Point:

EPA High Production Volume (HPV) Photodegradiation
Spansar I | Sponsor Mamed in Consortium Craate: Do I. _

CAS Mumber | Ethyl alcahol Siudy Mumbpe f""'-_l

Consortla 1D |:_ Ethanal HFY Challengs Consarkum G ompdeieck: -

Revision I:Iate:"

Test Substance 02/28/2001)

Remarks Ethanol, not described

Chemical Category

Method
B> Mathod!Guideline followed
Unknown ) N
»» Light Source | Eihnwm = > Light Source Spectrum in nm | a50

% Relative Intensity | 700 micro\W/em*2

== Absorption Spectrum of Substance UV {used for anafysis)

>> GLP | Unknown >> Year study performed | 1877

!Eumurlui for Mathod
* Tast medium (air, water, sod, other - specify): The lest system was a 12-cubic-meter smog
\chaminer filled with alr, 2 pprmv of ethanol, and 1 ppmv of nitrogen cxides. The air temperaiure |
was 30 deg. © end the relafive humidity was 55%.
* Duration of test: Five hours, Percent degradation was determinad by gas chromatography

and UN spesiroscopy,
* Positive/Negative Conlrols - what was used and at what concentration: Unclear.

Results

.:;i Concentration ‘I.I’;h.?_ 2

B> Unit| ppm

j== Temperatura | 30

Page1ol 3



Envirormental Fate and Pattway End Point:

EPA High Production Volume (HPV) Phatodegradation

Sponsaos |0 _ Sponzar Mamed in Conserkium Create Date

CAS Mumbsr Ethyd aleahal Study Number

Consoriia 1 = Ethanal HFY Challengs Consorkitim Caumpleded;

»> Direct Photolysis Precision| |

== Direct Photolysis| [ . 0}

>> Direct Photolysis Upper value o

>> Direct Photalysis Unit |

> Indirect Photolysis Precision

K=1|

== Indirect Photolysis |

5> Indirect Photolysis Upper value| | 0

>> Indirect Photolysis Unit

|»> Sensitizer
>> Sensitizer Concentration | == Sensitizer Unit | |

(=> Rate Constant|

>> Breakdown products [Unknown

Results Remark

“3, degradation resulls ofher than hall Ives (e.9., the % degraded afier time 't): A 20%
ldecrease in ethanol concentration was cbserved afler 2 hours.
* quanium yleld {e.g., total recovery at end of test 2s a fraction {0-1.0)): Not discussed.

Conclusions |

Page 20l 3



EPA High Production Volume (HPV) i
Sponsor (T IL:-I Sponsor Mamed in Consortium Craats Date _‘l

CAS Numbwr - [L ZA175]  LEthyt alcohol Study Number ' [~ 1]

Cansortia B | ; ! Ethanal HPY Challenge Consorbiurm Completad: s

e ————— e —
After bwo hours of irradiation at 345-355 nm, the ethanol concentration decreased by 20% from

the starling concentration of 2 ppm. Assuming a frst-order reaclion, the rate constant far

ethanol photclysis in this system was 0.045 hr*-1 and the half-Efe was 15.4 hr

Data Quality ~ [Reliability |

Data Reliability Remarks |

>> Remarks |Tha resulls repored nere come from article summaries provided by the CHEMFATE dalabase
uf the Syracuse Research Corporation. The database can ba found at
|hti.p Jfesc symes, comfefdb/Chemfate.him.
Yanagihara, S., et al. (1977). Pholochemical reactivities of hydrocarbons. Proc. Int. Clean Alr
{Congr., 4th, Pages 472-T.
\Hustert, K. and Partar, H, {1981). Ein lesiverhahren zum photochemischer ghbaw von
\umwedlchemikelien in der gas phase. Chemosphere 10:1045-50. These invesligators
imadiatad a reaction vessel containing alr and 100 ppm ethanol with a mercury lamg (£30 nm)
for twao hours and found 35.5% degradation.

neral |

e ————————— e —— —
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EPA High Production Volume (HPV) Sty ot o
spprascin. [ - -| Sponsar Named In Consprtium Cerante Diate [m

cas Nombar | I 3 31751 Ethyl atcohol Sriigly Mumoar | 1 |
Consenia 10 E i3 Ethanal HPYV Challenge Consbrbivm Completed: -
i— — o - — TP TRTIT Y
Revision Date
tance
‘Remarks|  100% sthanol q|
F_hamll:ll Category
Method
>> Mathod/Guideline followed |
IEstIrr.ﬂlil:;n procadure
>> Test Type Estimation procedure . :
e GLP No I == Year study performed | | 2001

"R-lmark.q for Method __

= Duration {days) of test; Not relevanl.
* Positive/Negative Controls - whet was used and what concantration: Not relevant.
* Analytical procedures used fo measure tast substance loss: Not relavant.

| S———

'>> Nominal concentration |

>> Measured concentration |

>> Precision |

> Hydrolysis Resul | o

== Upper Value 0

== Unit |

I ——— e —— S—
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Environmental Fate and Pathway End Point:

EPA High Production Volume (HPV) Stabilty In Watse

Sponsor i | Sponsor Namad in Consartium I |——
i Ty i:_._.. BA7S Ethyl alcohal Study Nusnbor E:l
Corsertia 10 | __ﬂ Ethanol HPV Challenge Consortium Complebed: 3
e e r—————
»» pHVal | 0
ER
»> Temperature |

i=>Breakdown products|

Results Remarks |

According to Lyman at al. (1980), both alkanes and alcohols are resistant to hydrolysis. As
these are the only functional groups present in efanol, ethanol is rol expected to undergo
hydrolysis. Furthermare, if ethanod did undergo hydrolysis, losing its hydroxyl group to water
and gaining a water molecule in its place, the final products would be idertical to the reactants,
Thus, we can safely conclude that the rate of ablotic degradation in water ls negligible.

clusi
By using first principles, it can be concluded that ethanol does nat undergo meaningful
hydrolysis.
i
i
uality Reliability |

Data Reliability Remarks |

Reference

Page 2of 3



Emvironmental Fabe and Pathway End Point:

EPA Higl’l Production Volume (H FV) Stability in Walse
Sponsar 1D [jl Sponsor Mamed in Congarkium Croatt Dnts 1—__]

CAS Humber | ':-'1'1'-".'-! Ettayl alcohod Study Humbar [ T '.'

Consoria 0 | -] Ethanal HPY Challange Consarkium Comphated [

>> Remarks | Lyman, W., Reehi, W., and Rosenblatt. D. {1990). Handbook of Ghemical Property Estimation
S Methods: Environmantal Behavior of Organic Compounds, American Chemical Soclety:
\Washington. D.C

Faga3of 3



Erviranmental Fate and Pathway End Point: Transporl

EPA High Production Volume (HPV) batween Environmental Compariments [Fugacity)

Sponsor 1D | __1 Sponsar Mamed [n Corsorkium Craais Date —|
cASNuber [ 4178] Ethyl alcohol studyMumpee [
Consaia [0 | 2 Ethanol HPY Challenge Consorbium Complated: -
— — Tr— —rrr—r
Revision Date:
Test Substance '
Remarks| [100% sthanol
'Chemical Category |
Method|
»» Method/Guideline followed
Recommended EQC model '
>> Test Type  Level |Ii fugacity model | > Year study performed | 2001
Remarks for Method
* Modal used |
- Title: EQC model of Mackay et al. (1996), |
= Version: 1.01
- date: May, 1987

* Input parameters

- chemical-specific: Molecular weight, 45.09 g/mol. Data temperaiure; 256 deg. C. Waler
salubility: 716,000 gfm"3 (calculated from vapor pressure and Henry's faw constant of Sa-06
atm-m*3imol[Gaffney, 1987]). Vapor pressure: 7870 Pa (59.03 mm). Log Kow: -0.31. Melting
point: -114 deg. ©, Half-ife in air: 203 hr (Grasdel, 1378). Had-lfe in water: 182 hr ifrom
biodegradation data). Half-life in soil or sediment: 210 br (from biodegradation data).

- apwvironmental eonditions: Left at tha defaull values of the model.

Results
>> Media

A 13.0%. Water: 44 8% Sod: 42.1%. Sediment: 0.039%.

i Diﬂrlbuﬂpn Concentration|

Progm1of 3



Enwironmental Fate and Pathway End Poinl: Transport

EPA High Production Volume (HPV) hetween Environmantal Compariments (Fugacity)
Sponsor i | -'1 Sponsor Mamed in Consorfilim Greats Dato |__|

cas Number B2175] - Ethyl alcohal Stody Number || 1]

Consortia 0 Ethancl HPY Challenge Consartium Lompleted: o

— _— e ——————
[Air: 1.60a-8 molim™3 (738 ng/m*3).
Viater: 2 75e-5 malim*3 (1271 ngA).
Soil: 2.88e-4 molim*3 (8.3 ng/g).
Sediment: 9.50e-8 molim™3 (0.34 ng/g). !

Results Remark
* Adsorption coefficient: Not given.
[ Desorption: Mat given.
* Wolatility: Mot given,
Conclusions

Modeling used the EQC model (v. 1.01) of Mackay et al. The model was run in Lewve! 1o
obtain media-gpecific concentrations, The chemical-specific parameters required are listed
above, and all environmental parameters were beft at the default values. Al steady state, 67%
of additional inputs of ethanal are icst through reactions, and 33% are lost through advection.

Data Quality, Reliability

Data Reliability Remarks. |
Reference
== Remarks Model obtained at hitp:iwww trenfu calacademic/aminss/envmodel/EQCD himl.

|Ma|:kaj,r, .. DiGuardo, A., Paterson, 5. and Cowan, C. (1996). Evaluating the environmental |
tate of a varisty of types of chemicals using ihe EQC model. Environ. Toxicol. Chem
16{8):1627-1637.

Gaffney, J. et al, (1873} Environ Sci, Technal. 21:519-523 as cited by HSDB,

——_'a_.:ﬂ—
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Environmertal Fate and Pathway End Polnt: Transpor

EPA High Production Volume (HPV) between Environmental Compariments (Fugacity)
Spnnsor 10 i Eponsar Named in-Consortium Creals Date E_l

CAS Humber | F1178]  Ethyl akcohol Sludty Numbsr | | L

Consania 1D | !l Ethanol HPY Ohallerige Consartibim Cornplated: -

Graedel, T {1878). Chemical Compounds n the Afmosphere. Academic Press: Mew York.

e ——
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CAS Mianir T 7 T BT Ethyl alcahal

Copsortia i [ i | . Ethanal HPV Challenge Consartium

EPA High Production Volume (HPV)
Sohasar IO IT! Sponsar Named in Consorbium

Physical-Chamical End Point:
Bolling Point

Crapte Dot l ﬁ

Study humber r |
C:ompiebed -

Revision Datae: |
T |

| Remarks| 'Absolule ethancl

Chemlcal Category

Method

===t

>> MethodiGuideline followed |

Unknown

>> GLP | Unknown

>> Year study pnrinrnnhii_| 1851

Results |
Remarks for Method
Test method is nol described. i
1Pra=lﬁiun__' =
>> Boiling Point Value 78
> Upper Value | o)
o Unl!_ -‘E |
E——— e ——— e 2
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EPA High Production Volume (HPV) e

Spongar 10 Sponsor Nameed in Consortium Crooto Dote _

CAS Murriber — Ethyl alcohol Sitidy Nuirber :_”i_

Commartia 1D - Ll Ethamil HPYV EhilIEHqE Consartiim Completed -

»> Prassure Unit| mm Hg

>> Decomposition| [No

Results Remark I =

Data Quality|

Rellability | |

Data Raliability Remarks

Pega 2 of 3




SponsoriD

EPA High Production Volume (HPV) oL E Narncis E Pl

Sponsor Marmed in Corsartium Crnate Date

CAS Mumber | . Ethyl alcohol Siudy Musmniber

Consonia i | j Ethano! HPV Challenge Consortivm Completed

:-‘-' Remarks

McKenna, F.. Tartar, H., and Linglelter, 5, (1953). Studies of hemiacetal formation in alcohol-
‘aldehyde systems: refraction studies. J. Amer. Chem. Soc. 75:604-607,

Budavari, 5., editor, (1996). The Merck Index, 12th edition. Merck & Co.: Whitshouse Station,
M.

Lide, D.R., editor. (1891). CRC Handbook of Chemistry and Physics, 72nd edition. CRC
Press: Boca Raton, FL.
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EPA High Production Volume (HPV) g (i
Rp rll Sponsar Mamed in Consortium Bt I |

CAS Number - [ 4175]  Ethyl aleohol Sty Numaer | I |
Consoriia 10 Ebhanal HPV Challange Consarium Completnd: -
| —— T ==—rrs
Revision Date:
- 'l
Test Substance

Remarks| 5.1, absolute ethanol

Chemical f}iiugnnl
| P T |
\Method |
> Mathod/Guideline followed |
See below |
»= GLP |Unknown | >> Year study performed | 1953
Remarks for Method |
Melling point was determined in a cel that protectsd the contents from contact with the 5
atmosphere. Temperstura in the cell was measured with a copper-constantan thermocouple
inseried into a thermocouple well containing n-propanacl as a thermal conducting medium. The
copper-constantan thermocouple was calibrated in the cell by measuring the freezing point of |
\purifiad materials, Cooling was accemplished with dry ice-acetone baths or liquid nitrogen, |
according to the temperature required.
Bl
B> Precision =
> Melting Point Value || 14|
>> Upper Value | | Q)
>> Unit| *C __JI
e —— s e ————— — e el




EPA High Production Volume (HPV) e

Spnnsar (O

Eponsor Namad in Consortium Eroatn Date

GAS Mumber Ethyl alcahal Study Numbar

Consortia 1D . | =] 3 Ethanol HEY Challengs Comsarbum Compleled:

e ————————

>> Decomposition  No =

== Sublimation Mo

[Results Remark |

Conglusions
|
|
Data Quality ~ [Reliability |
Data Rellability Remarks
i
i
iy
= Egr_nams Corooran. .. Kruse, H.. and Skoinik, 5. {1953). Tharmal analysis of the systems hydrazine-

methanol and hydrazine-ethanol. J. Phys. Chem, 57:435-437.

Budavarl. S., editor. (1996). Thi Merck Index, 12th edition. Merck & Go. Whitehouse Station,
M.

he CRC Handbook ciles a valus of -114.1 deg, G. Lide, D.R., ediicr. (1991). CRC Handoook
of Ghemisiry and Physies, 72nd edition. CRC Press: Boca Raton, FL.

Fage 2 of 4 |




EPA High Production Volume (HPV)
Sponair I [le Sponsor Named in Conscttium

CAS Mumbar . | 'TEI Ethyl alcahal

Consortia 1D m Ethanol HFV Challenge Consartivm

Physical-Chemlcal End Point:
Meiting Point

Croato Date
Study Number

Completad:

| SRR
L
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EPA High Production Volume (HPV) Pasition Couttciont |
Sponsoril g sponsor Named in Consoctitim

CAS Mumber | 54105 Ethyl alcohol Stuely Nimbisr | |

Con=ortia 1D | _l Ethanod HPW Challénge Concartium Comphabed: -

Ravision Date:

[Remarks [Ethanol, not described )

'Chemical Category
Method |

== Method/Guideline followed

Unknown

>> GLP |[Unknown >> Year study performed 1900

Remarks for Mathod
Test method and dete are unknown.

Results|

> Precision =

>> Value of Log Pow | -0.31
=> Upper Value [ 0
>> Temperatura | 25 ceg.

Page 10 3



EPA High Production Volume (HPV) Parition Coutciant |

Sponsnr L]

Saansor Mamead in Consarbium Craats: Data [ﬁ
CAS Humbar | EA175 Ethyl alcahal Siudy Mumbner | 1'.
Consortia D | _- Ethanol HFY Challenge Consortium Completed: -
— e
Results Remark
* Surface active
[* Dissociative

* Whal is the water solubility?

I
jalityl  [Reliability ||
Data Reliability Remarks |
Reference

>> Remarks | Howard, P, (1891}, Handbook of Environmental Faie and Exposire Data for Organic

Chemicals, volume |I. Solvents., Lewis Publishers: Chelsea, ML

Hansch, C., Leo, A., and Hoekman, D. (1995). Exploring QSAR: Hydrophobic, Electronic, and
Steric l::mat.anta Anmn::an Chemical Society: Washington, DC. As cited by HS0B.

Page 2 of 3




EPA High Production Volume (HPV)
Spansar i r-j Sponsor Mamed in Copsortium

CAZ Nurmbar | G475 Ethyl aleahal

Consortia 1D | —l Ethanol HPY Challenge Consortium

Fhysical-Chemical End Polnt:
Partition Coefficient

Completed:

%W
s
a
I



Pirysical-Chemical End Pain:

EPA High Production Volume (HPV) Vapor Prassure

CAS Mumbor

Sponsor Mamed in Consartium Croate Dt _
Tk Ethil aledhal Sudy Mumbier | 1]

Consartia 1D "___- Ethanal HPY Challenge Consortium Comgsated] [

| Remarks

Commercial absolute ethanol was fractionated in a 5-foot column packed with glass helices and then |
treated with magnesium ethylate. The final product of d (sup 25) (sub 4) 0.78506 was kept under its
oW VapOF pressure in a sealed container over magnesium ethylate and samples were withdrawn by

vacuum distillation.

Chemical Category

Method

e —

»» Mathod/Guideline followed

Eguilibriuim still of Scatchard el al. . A

>> GLP | Unknawn

>> Year study performed | 1948

Results

Remarks for H-Inthmi

|'|'r|e equiibrium stil of Scatchard and co-workers was used (see J. Amer. Chem. Soc, B0:1275
and 1278; 61:3206; 62:712, and 68:1957 and 1960), allhough a water bath was substituted for
the vapor jackel. A recently calibrated platinum resistance thermometer and Musller bridge
were used for temperalure meesurament. Vapor pressure was measured in two ways. First,
vapor pressure was measured during still operation using an inverted U-tube manometer of 12
mm inner diamter tuking. The manometer was read with a Model M201 Gaertner cathetometer
at a distance of 250 m, Second, static measurements of vaper pressure were mace by use of
| connected directy io the manometer. Agreamen! between the methods

S |

@ vapor-pressura Cf
pwas within 0.2 mm Hg. i

>> Precision | =

== Vapor Pressure Value . 5003

e —
ma




Physical-Chemical End Pains:

EPA High Production Volume (HPV) Vapor Pressurs

Caansor Mamad in Consartium Creats Date

CAS Mumber 2175 Ethyl alcahal i Sty Bumber

Gonsartia 1D | _ Etharol HPY Challenge Consortium Completsd;

»> Upper Value | | 0

=> Unit | mm Hg

= Tmpamturg:_ 125 deg. C

!:n- D-:mm_p_:_lsltlnn E:

Results Remark

Conclusions

Data Quality ~ [Refiability |

Data Reliability Remarks




Physical-Chemical End Point:

EPA High Production Volume (HPV) Vapor Pressurs

Spponanr [0 m Sponsor Mamed in ConsorbLm Crpato Dats
GAS Mumbet | 24175] . Ethyl alcohol Siudy Mumbes | |

(07 L, bl

Consdrtia 1D | __] Ethano! HPY Challenge Consortium Compheted . 0

>> Remarks | Kratschmer, C.. Nowakowska, J., and Wiebe, R. (1948). Densities and liquid-vapor equilibria
lof the system ethanol-isooctance (2,2 A-frimethylpentane) betwean ) and 50 deg. .J. Amer.

'Cham. Soc. TO1TE5-1T30.

Howard, P, (1891). Handbook of Environmenial Fate and Exposure Dala fior Organic
IChemicals, volume II. Solvents, Lewis Publishers: Chalsea, Ml

—=w == —
IF'aneacl'r 3




Sgenn=or 10

GRS Moumrbes |

EPA High Production Volume (HPV)

Physical-Chemical End Point:
Waler Salubliity

Cramio Date

Sludy RNumber | Tl

Completed:

Test Substance |
[ Remearks! Ethanol, not described

!

'__:i:lumi_:'.al ﬂ:hgur?

5> Mathod/Guideline followed

‘Unikrvown

>> GLP | |Unknown > Year study performed | 1900
Eurnarl:s for Method o
Test mathod and date are unknown.
Results |
== Precision >
>> Water Solubility Value || 10000
> Upper Value 0
= e o S T — = s ———————p———




Physical-Chemical End Paini:

EPA High Production Volume (HPV) Wiater Selubiity
Sponsnr [ g €aansof Named in Consortium Fulli i r_|
CAZ Numibar ' a4lfa Ethiyl aloahol Sty Number E

Consortia 1D 1 _ Ethanaol HPY Challange Consorkitim Compleind: -

== Unit magll

»> Temperature 25deg. C

== Solubility Category | Very soluble

== pH Value 0 »> pKa Value | 16

Results Rm:lar!l:

Conclusions

DataQuality  [Reliability

Data Reliability Remarks

Page 2ol 3




Physicaf-Chemical End Posnt

EPA High Production Volume (HPV) oo
e E Spansor Named In Consortjum | Create Data L fE e

CAS Number - | Bi175]  Ethyl alcohol Study Bumbar [0 1]
Cansortia ID . | - Ethanal HPY Challenge Consortivim Completed: [
e — — rr—
Reference
>> Remarks Howard, P. (1991}, Handbook of Ervronmental Fate and Exposure Data for Organic

Chemicals, voluma |I. Solvents. Lewis Publishers: Chelsea, M.

Riddick, J., Bunger, W., and Sakano, T. (1985). Technigues of Chemistry, 4ih edition, wolume
ll. Organic Solvents. John Wiley and Sons: Mew York, NY. As cited by HSD8.




EPA High Production Volume (HPV) Modte Touoty
Sponece 10 Sponsor Named In Consortium ot Dk [_l

CAS Number ; Bt 7h ) Etfwyl sleohol Siudy Number | |

Consortia D [ Ethanol HPYV Challenge Consortium f:ompheted ]

|| el
EEEIEH:II"I Dala.|

Remarks Analytical-grade sthandl.

IChemical 'Eit&nurl

Method

P> Method/Guideline followed |
Acute orsl toxicity

5= GLP | Unknown > Year study performed | 1976

[>> Species |

IMouSeE

== Strain !S.P'F-NMR!

>> Sex | Both

»> Number of males per dose J' 5 >>Mumber of females per dose &

I . ] e
(== Vahicle E% saline; 20 ml'kg

>> Route of Administration|
.{'.'Iral

Remarks for I.i'al:hﬂ

Pags 1of 2



Taxisity End Point;

EPA High Production Volume (HPV) Acute Toricity
Sy i) LI Eponsor Mamed in Consartium Créate Date _l
CAS Mumber | b Ethyl alcnhind Study Numbar |:|

a1 j Ethanol HPY Challenge Consortium Completed: A

* Age of animals used: Not given. Animals were housed in polycarbonabe cages in air-
'conditioned rooms at a temperature of 22 deg. C. and redative humidity of 55%. Food and
waler were availzble ad Iib.

* Doses (DECD guidelines 420, 423, and 425 do not provide dose lavals, so these must be
described in detail]: Not stated. However, at lsast three doses lying between the LD16 and
[LDE4 were used

[* Doses per time pariod: One.

* Walume administered or conceniration: 20 mlfkg total velume.

* Post dose obheervation period. T days.

* Exposure duralion (for Inhalation studies): Not applicable.

Results

>> Precision | =

>>Acute Lethal Valus | | 10

== Unit [mifkg

[>> Deaths per Dose

Data not given.

Results HmarL

~Time of death (provide Individual animal firme if less than 24 hours after dosing): All deaths
aecurred within 24 hours.  Individual times were not given.

i" Dascription, severity, fime of onset and duration of clinical signs al each dose level: Mot
idescribed.

* Necropsy findings, incuded doses affected, severity and number of animals affected: Nol
dane.

* Patential targe! organs (if identified in the report): Not discussed.

* If both sexes tested, results should be compared: LDS0 given for both sexes combined.

Conclusions
e aral LDB0 for ethanol in SPF-NMRI mice, calculated using Finney's programmed probit |
nalysis, was 10.5 mikg, with a 95% confidence interval of 8.8-11.6. In terms of gfkg, the
| would be 2.3 gplka.
Data Quality Reliability | ) ]

Paga Zof 2



Taxicity End Point:

EPA High Production Volume (HPV) Acute Tomiciy

Sponsar 10 o Sponsor Mamed in Consartium Croate' Dato

GAaS% Mumber | G175 Ebhvyl aloohal Sudy Mumber

Consaria I | -| Ethanal HPA Challenge Consortium Gompieied:

Data Reliability Remarks

Reference

[»> Remarks |Barisch, W., Sponer, G., Dietmann, K., and Fuchs. G, (1 EI?'E}' Acute tomicity of various
— solvents in the mouse and rat. Arzneim,-Forsch, 26(8):1581-1583,

iGann!al_

In the same experiment, LDS0's were determined for infravenous and intraperitoneal routes.
|The LD50's far these exposure routes were 2.8 milkg and 4.0 mikg, respeclively.

Page Jaf 2



EPA High Production Volume (HPV)

Sponsor 10

Cas Mumbzess | R TR |

Spomsal Mamed in Consariium

Ethyt alondicd

Toxicity End Palmnt;
Acute Toxicity

Ethiannol HPY Challenge Consartim

| Remarks | Ethanol, not descrived

Creata Date

|

1]

Chemical Category

Method |

| S —

= Mathod/Guideline followed

Aclte intraparitoneal taxicity

== GLP | -I:.inhnpjnt'n_

>> Year study performed

| "205|

»> Sex | Both

> Number of males per dose

100 [>> Number of females per dose

e Vehicle | 0.0% sallne_ip_resumsdll

=> Route of Administration
élmrﬂper_'rtmeal

F_qmwl-:s for Method

Progedof 2



EPA High Production Volume (HPV) it e

Spansor i Saansor Manmed in Consarbiinm Create Date |i:!

CAS Mumbor F 4175 Ethyl aleahal Stuly Mumbar | | i .'-'

Consortia 1D J | Ethanol HPY Challange Consortilin Complated: [ ]
* Age of animals used: 25-30 days. Animals were housed in Plexiglas cages with aspen
shavings in a climate-controlled room with 12 hr light and 12 hr cark. Food and water were
[provided ad lib.
* Doses (OECD guidedines 420, 423, and 425 do not provide dose levels, 5o thase must he
described in detal): 6, B, and 10 g'kg.
* Doses per lime period: One.
“\edurme administered or concentration: 10 mifkg volume administered, using a 20% wiv
{solution.
* Post dose obsarvation period: 24 hr.
* Expesure duretion (for inhalation studies): Not applicable.
Results |

= Precision |=

>>Acute Lethal Value | 10

== Unit| gikg

=> Deaths per Dose

I.ﬁ.t read from ;_i]r;lpi'l: Males, 0, 2, 6; females, 0, 1, 6 at low, mid, and high doses, respectively,
|
Results Remark |

* Time of death (provide individual animal time if less than 24 hours after dosing): All deaths
occumed within 30 minutes. Individual data were ol given.

* Dascription, severity, ime of onse! and duration of clinical signs al each dose level: Not
jdescribed.

* Mecropsy findings, included doses affected, severity and number of animals affected: Not
idane.

* Potential target organs (if identified in the report): Not discussed.

* If bath saxes tesled, results should be compared: LDS0 in males, 9.71 g/kg. LOS0 i
famates, 9.45 glka.

e LO50 for ethanal in HS mice, after ip. dosing, was 8.71 g/kg in males (8.38-11.27) and
19.45 gikg In femalas (3.45-10.49), a5 calculated wsing the Litchfield-Wilcoxon analysis.

Data Quality  Reliability | ) | i

Page Bof 2



Toxicity End Poant:

EPA High Production Volume (HPH) Acute Tagicity
Sponsor 1D Sponsor Mamed in Congortium Codate Dt m

GAS Mumbes | Etnyl alcohend Sty Mumasr |

Consortia (D L—-_'[ Exhanal HPY Challenge Cornsortium Completed; LY

Reference
== Remarks | Schechier, M. and Meshan, &. (1965). The lethal effects of athanal and cocaine and their
rcombination in mice: implications for cocaelhylene formation. Pharmacol. Bicchem. Behav.
B2(1):245-248.
_ggnugT
|
e e —— — ——
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. Toxicity End Point:
EPA High Production Volume (HPV) Acute Toxiciy
Sponsor 1D Sponsor Mamed In Consartium Croate Dats _

CAS Mumber F Study Ninnber | b :l
Compebedd: -

'Revision Date:

—

nce

Remarks| 95% ethanol ISP

(Chemical Category |

Method |

&> Method/Guideline followed

Acuite inkalation toxiciy

== GLP | Unknown | > Year study performed | 1985

i iccirad

il'nwaé'

»> Strain  CD-1

>> Sex | [Both ]

|

> Numbaer of males per dose | ' i Number of famales per dose |
> Viehicle | Nane |

»>» Route of Administration
inhalation

‘Remarks for Method

Page Tof 2



Taxicity End Palnt:

EPA High Production Volume (HPV) Acute Toxicity
Sponsor [ F Spansor Mamed in Consertium Create Date _

CAS Humbes I E417 Ethyl alcabal Sty Fanmber | 0 3 i

Consortia 10 | '1; Ethanol HPY Challénge Consortium Gaompleted: [}

* Age of animals used: Not stated, bul they weighted 25-30 g. Animals were mainizined in
cages with wood-chip bedding in a room with temperature of 22-24 deg. C. and 12 hr of light,
12 b of dark,

* Doses {OECD gusdelines 420, 423, and 425 do not provide dose levels, 0 thesze must be
\described in detai): maxima of 40,000, 50,000, and 80,000 ppm (pure ethanal) for different
axposure durations,

* Doges per tima period: One exposwre period per exposure level.

* Yolume administered or concentration: Mot applicable.

[* Post dose cheervation period: 72 hours.

* Exposure duration {for inhalation studies): 80, 30, and 10 minutes at the low, medum, and

high concentrations, respectively.

> Precision ||>

=Acute Lethal Value | 30000

>> Unit] ppmiar)

>> Deaths per Dose

Mo deaths occurred at any exposure concentration.

[Results Remark |

* Time of death (provide individual animal time if less than 24 hours after dosing): Not
applicable, & there were no deaths.

" Description, severity, time of onsel and duration of cinical signs at each dosa level: Not
‘described in detail. Skght to moderats ataxia cccurred, and recovery tima (Lime 1o adequate
\performance on the inverted screen test) was maore than 4 hours at all exposure leveds.

* Mecropsy findings, included doses affected, severity and number of animals affected: Nol
applicable.

* Potentisl target organs (if identified in the report): Not applicable.
* If both sexes tested, resulls should be comparad

ions |

@Hu LG50 for ethanol was determinad in CD-1 mice, as no deaths occurred at the exposure
innn:e:nlratluns of 40,000-60,000 ppm ethanol.

Page Bl 2



& Taxicity Erlq Paodnt:
EPA High Production Volume (HPV) Acute Toxicity
Spensar 1D Sponsat Marmved in Consartium Craate DaMe [-

g LE 3
CAS Mumiber 5 Etivyl alooil Study Humber | i |

Consortialo [ Ethanal HPV Challenge Consortiim Completed: (177
= —m—
Data Quality Rellabllity |
Data Reliability Remarks
Reference
=> Remarks Moser, V. and Balster, R (1085). Acute motor and lethal effects of inhaled toluene, 1,1.1.:

trichioreathane, hakothane, and ethanol in mice: eliects of exposure duration. Toxical. Appl.
[Pharmaecnl. 77:265-281.

I r -
The sexas of the animals were not specified: tha numbers given above are estimales, a5 12
animals per exposure concentration were used.
e ——— e S——] M— — — e ————
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EPA High Production Volume (HPV) lorvart et

Spormaor 10

Sponsor Namad in Consartilm

Greate Date [_ﬁ
Siudly Msmber | B -'.-

Ethanal HPYV Challenge Consortium Competed: -

CAS Mumbsar i 175 Ethiyd alcahol

Cofagrtia I

Revision Date: !
= 1
Test Substance
Remarks| 95% ethandl &

‘Chemical Category
Method

B> Method/Guideline followed |

Acute intraparflaneal ln:-:rc:ii'y

== GLP | Unknown > Year study performed | 1979

>> Species|

irnm.lse

|}:- Straln  Swiss Webster

>>Sex M

=z Number of maiua_i per dosa | B[ T‘I_L_I!'_-I'Ihﬂl' of famales per duﬂ?__ | L

> Vehicle | Distiled water

>> Route of Administration .
.In‘tl'Eq:IElriIEI’IB-E] }

Remarks for Method |

Faga 10 of
T



# a T Iil:itj End Point:
EPA High Production Volume (HPV) Acute Taxicity
Sponsar 10 ﬁ Sponsor Namad in Consertium Create Date [_]

CAS Mumber - | BL1TS Ethyl alcodol Study Numbar | | "“"‘:

consofia®@ [ ]  Ethanal HPY Chalienge Consortium Gomplated: | ]

 Age of animals used: Not stated, but they weighed 25-30 g. Animals ware housed in plastic
cages in a tlemperature- end humidity-contrelled room with a 12-hr light, 12-hr dark cycie, Food
and water were given ad 1.

* Doses {OECD guidelinas 420, 423, and 425 do not provide dose levels, so these must be
‘described in detail): Not stated, but at least six doses ranging from 5.0 to 1°2.0 g/kg.

* Doses per time period: Single dose.

* Volurme administered or concentration: 0.2-0.25 mi using 20% ethanol diluted in distiled water.
* Post dose observation periad: 7 days.

* Exposure duration (for Inhalation studies): Not applicable.

Results

»> Precision | =

E-_:-Anut-l Lethal Value | 51
>> Unit| ghg —
»> Deaths per Dﬂﬁ_ﬂ'_
Ian specified l
Results Remark |
* Time of death (provide individual animal time f less than 24 hours after dosing): Not reported.
" Dascription, severity, time of onset and duration of clinical signs at each dose lavel: Mot
jreported.
* Mecropsy findings, included doses affected, severity and number of animals affected: Mot
reparied.
* Potertial target organs (If identified in the reped): Not discussed.
* If bath sexes tested, results should be compared: Not applicable. |
Conclusions |

The LOSG (Lp.) for sthanal in male mice was caloulated using the Litchfield-Wilcoxen method,
and found to be 8.2 gkg with 2 95% confidence interval of 8.9-9.4 gikg.

ﬂﬂ!ﬂ!ﬂﬂ! Reliability |

[Data Reliability Remarks

Page 11 of



EPA High Production Volume (HPV) e

Spsnnsor i

S

CALS Muamber - | SL R

Consortia 1D |:-

Spansar Namad in Consartium Create Dats
Ethwyil alcohol Study Mumbes

Ethanol HFY Challenge Consortium Completad;

{197%). Toxic interactions of ethanal with other central dipl‘-&f‘-‘i-ﬂn.t.ﬂi
loxone to narcosis and lethality. Pharmacol. Biochem. Bahav. 11:111-114.

Reference
::-} Remarks |Ho, A ard Ho, C,
- lantegonism by na
General |

Page 12 af



Texicity End Paini:
EPA High Production Volume (HPV) Acte Toxicity
Sponsar 10 .:_—l Sponsor Named in Consortium T el [_]
CAS Number | [ BEia] " Ethyi alconal Study Number [~ — 5]
Cansortia i I—_ﬁ Ethanol HFY Challenge Consortium Completed: | |

Revision Date:

= | VI

Remarks  Absolute ethanal with ﬂ'.*l% rrathanol

e —— 1

‘Chemical Category

B> Method/Guideline followed |

Acute oral mxlciir

e —

i.-.n:- GLP | ik > Ypar study performed 15992

=>» Species

rat

[ $t'rain__ albing

> Sax | i

> Number of males per dose | 0 == Number of females par dose | B

= Whh;F[ Mane, but gavaged after given 5% gum acadia.

>> Route of Administration
Oral (gavage)

Remarks for Method

Fage 13 of



Touicity End Point;

EPA High Production Volume (HPV) Acute Toxicity

Sponsor 0 il Sponsar Hamied in Consortium Creatn Dabe _1

CAS Mumber |  E=175] Ethyl alcahol Study Humber | 5]

a ——
* Age of animats used: Adults weighing approximately 180 g. Animals received food and waler
ad lib, and were maintained at 22-26 deg. C on a 12-hr light, 12-hr dark cycle.
* Doses (DECD guidelines 420, 423, and 428 do not provide dese levels, so thase must be
described In detsil): 18, 17, 18, 19, 20, 21, and 22 mlkg.
* Dosas per lime peried: One.
* Volume administered or concentration: See list of doses.
[* Post dose observation period: 24 nours.
* Expasure duration (for inhalation studies): Not applicable

s

>> Precision | /=

>>Acute Lethal Value | ] 19

== Unit| jmllkg .

»>> Deaths per Dose
[0/8, /B, 2/8, 418, 6/8, &8, B/

Bﬁuﬂs Remark |

~Time of death (provide individuzl animal time if less than 24 hours after dosing): Times not
given,

i' Description, severity, time of onset and duration of clinical signs at each dose level: Clinical
{observations rangad from inebriation to gait disturbance, to dose-related decrease in respanse
't painful stimull, respiratory depression, and coma. Deaths were due lo cardiorespiratary
failure.

* Necropsy findings, induded doses affected, severity and number of animals affected. Diffuse
congestion of the gastric mucasa, without gross hemorrhage or ulceration, was seen. All other
fissues axamined (liver, kidney, heart, lungs, splean, eye, and CNS) were normal.

[* Potential targel organs {if identified in the report): Mot discussed.

* If both sexes tested, resulls should be compared: Not applicable.

Albino rats ware fasted for 16 hours bafore gavage with athanal The dosing protocol followed
the Litehfiedd-Wilcoxan scheme, and the statistical method was maximum likelihood, as
described by Cox. The LDSO0 for ethanol towards female rats was 19 milkg.

Data Quality|  Reliabi
[Reliability

T T —— e —— —— e ——— T ————




Taxieity End Point:

EPA High Production Volume (HPV) Acute Taxicity
Spansor |0 ; Sponsor Mamed in Consartium Brate Dixte _]

CAS Mumber | BA1TS Ethvd alcahal Stuhy Mumber | :.

Consoria D | ! Ethanal HPY Challenge Consorbium. o+ Compheed [

e =
Data Reliability Remarks
[
Reference
>> Remarks. Youssef, A, Madkour, K., Cox, C., and Welss, B, (1892). Comparative lethality of mathanal,
T athanol and mixtures in female rats. J. Appl. Taxicol. 12(3):193-197.
I
inggt_ﬂ |
I |
e B — — T — o —— e S .
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Texdcity End Point:

EPA High Production Volume (HPV) Acute Taxicity
SpensoriD 0 | A _l Sponsar Named in Consorbum Criate Thabe _

= ; 3 Trn
CAS Mumbier | i Ethyl slcohol Study Nuinbear | £
Consadia | pUze ﬁl Ethanal HPY Challenge Consortidm Cuounpleted; |

Revision Date:

'Remarks| |Ethanol. not described

Chemical Category

L — —

'Method

== Method/Guideline followed |

Acute oral foxicity

> @ALP  Unknown | |;5'; Year study pal'lurmncl_‘ 1870|

>> Species|
et . i

>> Strain | Wistar

> .'E'.m:_ M

=1

>> Number of males per dose | 10 >> Number of females per dose |

> Wehicle water ' i

>» Route of Administration
‘Qral

Remarks for Melhud'

Page 18 of
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Toxbcity End Point:

EPA High Production Volume (HPV) Acute Toxicity

Sponsgr 10 Sponsor Maméd In Consartium Craaln Ciake _
CAS Mumber | N TE Erhyl aleahal Sludy Huvbar | = |

Consoriks 10 jl Ethanal HPY Challenge Consartium Gomplabed: -

——
* ape of animals used: Aboul 100 days. They received food and watar ad lib.
* Doses (OECD guidelines 420, 423, and 425 do not provide dose levels, so thase musl b
\described In detail): Doses are not stated, but are shown in the graphs. Six to eight dose lavels
wara used, with a dose interval of 1.1.
* Doses par ime period: One.
* Yalume administerad or concentration: Administered as a 0% wiv salutkon.
[* Post dose observation period: 24 hours
* Exposure duration (for inhalation studies): Not epplicable.

Resulls

>> Precision ||=

=>Acute Lethal Value | T

== Unit| g'kg

== Deaths per Dose
Mot stated, bl can be gleaned from the graph: 105 t 90% for the doses shown.

* Time of death (provide individual animal time if less than 24 hours after dosing): All deaths
icounted occurred within 24 hours, bul individual times are not ghven.

" Description, severity, ime of onset and duration of clinical signs at each dose level: Not
dascribes].

* Necropsy findings, included doses affected, severity and number of animals affected: Mot
conducied.

* Potential target organs (if identified in the repert): Cause of death was resparatory felure.

* If both sexes lested, results should be comparad: Mot appiicable

Conclusions
In "“young" rats, the oral LD50 for ethanol was 10.6 g/kg with a 95% confidence interval of 10.0-
11.2 g/&g. This result can be compared to that for "old" rals, separately summarized. The
LDE0 value was estimated by the moving-average method of Weil or the graphical method of
Litchfield and Wilcoxon

Data Quality Reliability -

Data Reliability Remarks
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Toxicity End Point:

EPA High Production Volume (HPV) Acite Taxicity
Spomsar 1D | ‘J Sponsar Wamed In Consortitm Creake Date
CAS Mumber | _h-—'l:_'_-.! Ethyll alcotol Sluty Mumber

Consortin i [ ; Ethanal HPY Challenge Consortium G pleted:;

—

>> Remarks | |'u'.llberg. G.. Trenholm, H., and Coldwell, B. (1870). Increased ethanaol tumut].r in obd rats:
a changes in LDS0, in vive and in vitro metabolism, and liver alcobol dehydrogenase activity.
Toxicol. Appl. Pharmecol. 16:718-727,
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Toxicity End Point:

EPA High Production Volume (HPV) Acute Toxicity
Spansor I | | I !l Sponsor Named In Congorkium Craate Date
cas Humber [ 5 ] Ethyl alcohol Study Mumbes :l

Conmartia 10 _" . ﬁ Ethanol HFY Challenge Consortitm Comgplebad [ ]

e — e — e — — —
Revislon Date:
e P . |
Test Substance

_Fi:emark_s_ Ethanol, not described

Chamical Category

&> Method/Guideline followed |
Acute oral oxicity

== GLP | Unknown > Year study performed __1F£TE

5> Bpacien]

rat

> Strain | Wistar

> Sex | M
>> Number of males per dose | 10| [>> Number of females per dose | | 0

>> Vehicle  water

»> Route of Administration

Qral ' .

'Remarks for Method '

Page 12 of
o



EPA High Production Volume (HPV) Tokiy R Pkt

Spansor i dime : i ; .
spensor [ 1 M| sporsor Nameg inCansartium croate vate [N

CAE Mumbear

Coonesortia 10

& 75 |‘-t|'|'f| alcahial Sdudy Mk | s '.

Etharol HPY Challenge Consortium Compleded; [ ]

Results

e

* Ape of animats used: 10-12 moniks. They received food and water ad lib.
* Doses (OECD guidelines 420, 423, and 425 do nof provide dose levels, so these musl be
described in detai) Doses are nol stated, but ara shown in the graph. Six 1o eight dose levels
were used, with & dose interval of 1.1,

* Doses per time period: One.

* Velume sdminstered or concentration: Administered as a 40% wiv solution.

* Post dose cheanvation period: 24 hours.

* Exposure duration (for inhalation studies): Nol applicable.

= F‘l‘l-l:i-!-hﬂ; =

>=Acute Lethal Value | 7

= Unit| rﬂ._lrkg

»> Daaths per Dosa

ol stated, but can be gisanad from the graph: 10 10 90% for the doses shown.

;an.ilh Remark |

* Time of death (provide individual animal tme if less than 24 hours after dosing): Al deaths
Ioountad accurred within 24 hours, but ndividual times are not given.

" Description, severity, fime of onget and duration of clinical signs at each dose level: Nol
described,

* Necropsy findings, included doses affected, severity and number of animals affected:; Nat
conductad.

* Potential targst organs {if identified In the report): Cause of death was respiratory failure.
* If both sexes tested, results should ba compared: Not applicable.

iIn "oid” rats, the oral LSO for ethanol was 7.06 kg with & 85% confidence intervale of B.67-
7.46 gikg. This result can be compared to that for "young® rats, separately summarzed. Old |
rats are considerably more senstive than young rats, in this experiment. The LDS0 value was

estimated by the moving-average method of Weil er the graphical method of Litchfield and
YEGOwon.

Reliability | !

Data Reliability Rem

arks |

e ——— e
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- i Texicity End Point:
EPA High Production Volume (HPV) Acute Toxielty
Sponsot (D | j Sponsor Namad in Consatium i pabe Dats E“
CAS Murndsar |__- o 5“-_]._-':- Ethigl alcahiol Elujy Mumbert E

Consartia 1D | x Ethansl HPY Challenge Consortium Compleed: [ ]

— ey ————————— e —— S— —
—.t:_:
> Remarks Wiberg, @., Trenhoim, H., and Coldwell, B. (1970). Increased sthanol taxicity in old rals:

lchanges in LD50, in vivo and in vitro metabofism, and liver aicchol dehydrogenase activity.
Toxiced. Appl. Pharmaeol, 16:718-727,

General

———— S e —— —— — — ——
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EPA High Production Volume (HPV) Yoty

Spensor 1D

Sponsor Manned in Consortium Cragie Date _

CaS Mumber 25 Ethyl alcohnd Sturty Numidear | 4 !_-
Consorla b | % _-] Ethanol HEW Challenge Consortium Completed [ ]
rm——

Revision Date:
|

Remarks| |Ethanol, not described

Chamical Category
‘Method

B> Method/Guideline followed |

Acute infraperitcnesl foxicity

> GLP| Unknown

'=> Year study performed |_'i 970

== Species .|

|ral

'>> Strain Wistar

> Sex | M
>> Number of males per dose | 10 »> Number of females per dose
»> Vehicle | water - |

ol

»> Route of Administration|

Intraperitonest

\Remarks for Method
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Toxleity End Point:

EPA High Production Volume (HPV) Acute Texicity
Spansor I g Spansor Named in Consartim Creste Dale

CAS Number [ 5175 Ettid aloobal Sdudy Musniser

-

Cansortia 1D | _'__-] Ethanal HFY Challenge Consorbum Carmpbibad: i ]

f
= age of animals wsed: About 100 days. They received food and water ad lib.
* Doses (OECD guidelines 420, 423, and 425 do not provide dose levels, so thesa must be
described in detail): Doses are not stated, bul are shown in the graph. Six to eight dose lavels
ware used, with a dose interval of 1.08.

* Doses per ime period: One,

* Voluma administered or concentration: Administered as a 15% wiv solution.

* Pest dose observalion period: 24 hours.

* Exposure duration (for inhalation studies): Not applicable.

Results

—

[»= Pracision =
| -

=»Acute Lethal Valua | 7

>> Unit| g'kg

>» Deaths per Dose

‘Mot stated, but can be gleaned from the graph: 10% to 100% for the doses shown.

Results F:lmaE

* Time of death (provide individual animal time i less than 24 hours after dosing): All deaths
counted occurred within 24 hours, but individual times are nol gven,

Description, severity, fime of onset and duration of clinical signs at each dose level: Mot
{described.
* Mecropsy findings, included doses affected, severity and number of animals affected: Not
conducied.
* Potential target organs (if identified in the report): Cause of daalh was respiratory failure,
* If both saxes lested, results should be compared: Mot applicable.

Conclusions

In "yaung” rats, the |.p. LDS0 for ethanol was 6.71 g/hkg, with a 05% confidence interval of 6.31-
7/13 glkg. This resull can be compared to that for "old” rats, separataly summearized_The LOS0
wvalue was estimated by the maving-average mathod of Wed or the grephical method of
Litchfield ard Wilcoxon.

Dﬂaﬂaﬂt{ Eahi“—-".r..: |

Data Reliability Remarks

e — — e —————————
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Toulcity End Point:

EPA High Production Volume (HPV) Acute Taxicity

T Sponsot Named In Consortium Craate Data _

CAS Numbers iy’ ';:-'::' Ethyl alcahal Sudy Number | !E-'

—— TEY

Consortiaip. [ __ | Ethanod HPY Challenge Consorbiurm Compieted: |

# —
Reference
>> Remarks Wiberg. G., Trenhoim, H., and Coldwell, B. (1870). Increased ethanal toxicity in old rats:

changes in LDS0, in vivo and in vitro matabolism, and liver alcohal dehydrogenase aclivity,
Toxicol. Appl. Pharmacol, 16:718-727.




EPA High Production Volume (HPV] Tonk Sy BB,

Spampar [[ ]

Spansor Hamed in Consortivm Crnate Dadn

CAS Mumber [ m31/5]  Ethyl alcohal Study Number

Consortin D Ethanol HFY Challenge Consortium Completed:

Revision Date:

Test Substance

Remarks| [Ethanol, nol described

Chemical Category

Msthod

>> Method/Guideline followed

Acute Intraperitoneal toxicity

> GLP  Unknawm >> Year study pl!rf-nrn'lrla_ 1970

>> Species |
a

»> Strain  Wistar

=>Sex | M

[=> Number of males per dose | | 10 >> Number of females per dose

L=

>> Vehicle water

>> Route of Administration|
(Intraperitoneal

\Remarks for Methed
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Toxicity End Point:

EPA High Production Volume (HPV) Acute Toxicity
Sponsor I Sponsor Named in Consarium Creatn Dt rﬁ

: TR TR
CAS Mumber = et Ethyl alcahol Study Murniear | 4

Comsartia D [ |  Ethdnol HPV Challenge Consortium Gompleted: [

——
;I'" Age of animals used: About 10-12 months, They recened focd and water ad lib.

* Doses (OECD guidelines 420, 423, and 425 do not provide dose lavels, so these must ba
described in detail): Doses are not stated, but are shown in the graphs. Six to eight dose levels
ware used, with a dose interval of 1.05.

* Doses per ime period: One.

* Yolume administered or concanfration: Administered as a8 19% wiv solution.
* Post cose observation parsod. 24 hours,

* Exposure duration (for inhalation sludies): Not applicable.

e

Results

i
== Precision |=

>»Acute Lethal Value | &

> Unit [glkg

»> Deaths per Dose

Mot stated, but can be gleanad from the graph: 10% to 100% for the doses shown.
I

Results R_H_nnﬁ-=

* Time of death {provide ndividual animal time if less than 24 hours after dosing): All deaths
sounted cocurred within 24 hours, but individual times are not given.

* Descriplion, severity, time of onset and duration of clinical signs al each dose level: Not
fescribed.

* Mecropsy findings, included doses affected, severity and number of animals affectad: Mot
‘conducied.

* Potential target organs (if identified in the report): Cause of death was respiratory failure.

* If both sexes tested, results should be compared. Mot applicable. B

in "ald” rats, the |.p. LD5O for ethanol was 510 glkg, with a 95% cenfidence interval of 5.01-
5.14 gikg. This result can be compared to that for “young™ rats, separately summarized. The
LDS0 value was estimated by the moving-average method of Weil or the graphical method of
Litchfield and Wilcoxon,

uality  [Reliability |

|Data Reliability Remarks




Sponsi 10

CAS Mumbier

Conenria 1D

»> Remarks

Toxicity End Point:

EPA High Production Volume (HPV) Acuts Toxicity

| !I. Sponsor Mamed bn Consartium Copate Date m
| ; Ebhwl ahcohd Siudy Mumber | ¥ 55 .=;-

Ethanol HPY Challengs Consorbiam Gomplated -

\Wiberg, G., Trenhaim, H., and Coldwell, B, (1970). Increased ethanol toxicity in oid rats:
changes in LD50, in vivo and in vitro metabolism, and liver alcohol dehydrogenase activily.
Toxiool. Appl. Pharmacol, 16:718-727.

Pege 27 of



Toxicity End Point:

EPA High Production Volume (HFV] Developmentsl Toxlcity Teratogenicity

Sprmsor I L Sponcor Mamed in Consortium Crbato Dlate | _
EAS Nuimber ' =al75] [ Ethyl alcohdl Study Humbsr [ 1]

Copsomtiail: [ - Ethanal HPV Challenge Consortium Complatad: s

Revision Date:

BEmEmE IEl:ham»::nl, not described

Chemical Category

Method >> Method/Guideline followed |

Dmlnpmenlﬂ taxicity slun‘:.'
== GLP Llnh-mwn [ == Year :tu:iy performed _1@

B Species
Mause
>= Strain | Mammal strain ‘Cs7BLB.

>>Sex | F |

>> Numbar of males per dose | | "0 »> Number of females per dose 16

>> Route of Administration| ' Diet
>> Days of Gestation | 49

'>> Frequency of treatment | [Ad lib

E: Doses | 17%, 25%, and 30% sthanal-deslved calores

== Centrol Group "r’es _ \Concurrent controls -.
>> Statistical Method |

Siudents Llests or chi-souare tests. Probabilites of 0,05 or less were considered statistically significant.

'Remarks for Method

fPagm 1ol 2]




5 - E z
EPA High Production Volume (HPV) Daveiopmental TokicityTeratogenichy
Sponsor |0 __ _-] Sponsar Named In Consortilm Proats Dake _

CAS Numbar Etiyl aloohal Study Number | _“-.'!

Conacrtia b ' Ethanol HPV Challenge Consartium Compabed; | |

s f r——
* Ape at study initiation: 4-35 months.
|* Number of animals per dose per sex: Mot explicitly stated, bul approximately 16.

* Mota whether vehicle usad and concentration/volume: Ethanol or sucrose was added 1o dist
to supply the desired calories. Doses (in calories) given above are approximately equal to the
fallowing concentrations of ethanel in the liquid diets: 33,000 ppm, 54,000 ppm, and 66,000
ippm. Given stated consumption rates and body weights, daity doses of athanol were
lapproximatety 17, 29, and 28 g'kg.

* Clinical observations performed and frequency: MNone ofher than weighing.

* Mating procedures (MIF rallos per cage, length of cohabitation, proaf of pregnancy): Females
housed singly with proven studs urtil vaginal plugs were foumnd,

* Parameters assessed during study (maternal and fetal): Dams were weighed on days 0, 4,
110, and 18 {sacrifice). Feluses were examined externally and mternally for matformations. The
numbers of implants and resorplions were recorded, as was litter weighl.

* Organs examined at necropsy (macroscopic and microscopic) Mo matarnal organs were
lexamined. Feluses were examined for external and viscaral malformations.

Resuits/|
>> Maternal Precision/NOAEL | =

>> Maternal NOAEL dose | 17 > Unit used | % EIOH-derved cal.
»> Maternal NOAEL effect End:.- weight change; fetal resorptions

>> Maternal Precision/LOAEL | =
>> Maternal LOAEL dose | |_ 25 5> Unit used | % E1OH-derived cal.
>> Maternal LOAEL effect | Increased percentage of resorptions. '

>> Developmental Precision/NOAEL | =

>> Developmental NOAEL dose 17] == Unit used | % E1OH-derlved cal.

>> Developmental NOAEL effect| Percantage of malformed fetuses; lither weight,

>> Developmantal Precision/NOAEL | =
== Developmental LOAEL dose ) 25 >> Unit used | % EtOH-derived cal,
>> Devalopmental LOAEL effect | ncreesed percentage of malformed fetuses.

>> Actual dose
Approximately 17, 23, and 28 okg.

== Maternal data with dose level (with NOAEL value). |

Diets containing at least 25% ethancl-derived calories caused h ml—iar rates of fetal resomption. Body weights were
not significantly affected by ethanol-containing diets.




# = Toaxi End Paini:
EPA High Production Volume (HPV) Developmental Toxicity Teratogenicity
Sponser 1D i.a Sponsor Named in Cansortium Create Dato r_:

CAS Murnber | o Ethyl slcahol Siudy Mumber | B i}

Consaia D !"';-l Ethanol HPV Challenge Consortium Compeated: [ ]

>> Fetal data with dose level (with NOAEL value). |

Litter weight was

ot affected by a::l_'lanul-mnmlnmg diets, but malformatons were sig;niﬁl::é'r:ﬁy increased by

maternal diets containing 25% or maore ethanal-derived calories.

»> Statistical results

Exact p-values were not given. LOAELS given ahove were based on statistical significance at the 0.05 level,

Results Rmrh_

Conclusions

KMalernal data:

* Mortatity and day of desth: No mortality occurred.

* Number pregnant per dose level: Pregnancy rales were nat given.

* Mumber aborting: Mot reperted.

* Mumber of rezorptions, sarfylate if avallable: Not distinguished. On average, one
resosption/litter at the two lower doses and bwalitter at the higher dose (gleaned from table).
i* Number of implantztions: 7.3/ter in 2l ethanol-treated groups (gleaned from tabile).

* Pra and post implantation loss, if available: Mot reported.

* Number of corpora lutea {recommended): Not reported.

* Duration of Pregnancy: Mot relevant; dams were sacrificed on gestation day 18.

* Body weight: Matemal weight gains were not affected by sthanol lreatments.

* Foodiwster consumption: Rates of liquid diet consumption in the three ethanol-dosed groups
were 12,02 miid, 12.86 mi/d, and 10.31 miid (standard deviations were also given).

* Descriplion, severity, fima of onsel and duration of cinical signe: Slight tremulousness was
observed in the high-dose group when the ethanol-containing diat was removed.

* Hematological findings incidence and severity: Not measured. However, in concurrent, nan-
pregnant, ethanol-irested aninals, blood alcohol levels ware measured during gestation, and
ranged from 3 mg% to 384 mg% across the three treatment groups.

* Clinical biochemistry findings Incidence and saverity: Not measured.

* Gross pathology incidence and severity: Dams not examined,

* Organ weight changes, particularly effects on total uterine weight: Mot examined.

[* Histopathology incidence and severity: Nol examined,

Fedal data:
* Litter size and weights: Litter size was not reported, although implants and percent
resorptions ware. Litter weights ware not statistically significanily affected by ethanol
frealments.

* Number viable (number alive and number dead): Numbers not reported.

[* Sax ratio: Mol reportad,

* Postnatal growth (depending on protocol): Mot applicable

* Posinalal survival (depending on protocol): Moi applicable.

* Grossly visible abnormalities, external, soft tissue and skelelal abnommalities: The following
organs or structures wene malformed in feluses of ethanol-treated dams: limb, eya, brain,
heart, urcgenital tract, and abdomen.

Pageici 2




EPA ngh Production Volume (HPV) mmmmmlﬁwnmnlw
Hpankor il : Sponsor Named In Consartium Ciband Dl |-

CAS Humbar | 115 Ethal aboohod Study Musnber |

Sonsortia B Ethanal HPY Challenge Consortium Completed [ |

In this study of the developmental loxicity of ethanol towards mice, fetal malformations were
increased in itters of dams feeding on 25% ethanol-derived caleries. Two confrols ware used:
contro's fed standard lab chow, and confrols pair-fed with sucrose-containing diets equivalent
iin calories to the diet consumed by the experimental animals. Equivalent weight gains across
itreatrment and control groups suggests ethanol-reated dams were notl malnourished, and thatl
ethanol per se, and not nutritional deprivation, was responsible for the devalopmenial toxicity.
As many concurrent, non-pregnant females given the lowes! concentration of ethancl in the
liquid diet had undectable levels of blood ethanol, and this same diel did not produce
stafisticalty significant adverse developmental oulcomes, the blood alcohol level may be critical
to induction of maiformations and felal loss,

Data Quality|  Reliability

Data Raliability Remarks

Reference
>> Remarks | Randall, C. and Taylor, W. (1879). Prenatal ethanol exposure in mice: teratogenic effects.
E i‘raralnl. 10:305-312.
L
General

The leratogenicity of ethanol to leboratory mammals has been axtensively investigatad in an
affort to batter understand the human fetal alcohol syndrome. Becker st al. (1996, Pharmacol.
Biochem. Behav. 55(4):501-513) review 32 studies using acute exposure regimens and 19
using chronic exposure regimens, Additional studies undoubledly exist. Acule exposure
studies generally use |.p. injection, while the chronic sludies generally use intragasiric
adminiatration or liguid diets. These many studies are nal ndividually summarized in this
submission.
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Taxicity End Point;

EPA High Production Volume [HF"'H"] Davelopmental Toxicity/Teratoganicity
Sponsor iU r_-—-] Sopansor Named in Consartium Praate Do

CAZ Momber [ 417 Ethyl alcohaol Stundy Mumber

fommortia D Ethanal HPY Challenge Consortium Compléted;

- T e —— —— ——

Test Substance B

Remarks! Etharnol was 96.5% pure, as checked by gas chromatography with flame konization detection.

Chemlcal Eningnnr

Method >> Method/Guideline followed

Developmental loxicity study - _

FﬁLiﬂ!Unﬂm > Year study performed | 1985,

] El}aq;in.
rat ' -

[>= Strain | Mammal strain Sﬂagu&ﬂﬁwlw J

»n Sax F [

=> Number of males per dose | 0 == Number of females per dose | Ir_ 16

> Route of Administration [Inhalation
>> Days of Gestation 1-19

!p-:- Frequency of treatment | 7 he/d, 7 diwk

»> Doses ':'1 0,000, 16,000, and 20,000 ppm

B> Control Group Yes = Concurent controls |
>> Statistical Method

IMullivariate analysis, Kruskal-Wallis test, analysis of variance, and Fisher's exact test.

Remarks for Method

Papa 5of 2
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EPA High Production Volume (HPV) Devstopementl TosicinTarsspenioky

Spnnsor i

Sponsor Mamed Ty s o i LiF Crtate Date
GAS Mumbar L 7h Etbwil alcoknd Siudy Munbar

Consamtia@ [ Ethanal HPY Chatlenge Consortium Complbetad:

B — e ———— e ——
" Age al study initiation: Mot stated.
{* Number of animals per dose per sex: Approximately 16.
* Mote whether vehicle used and concentrationfvolume: Mot applicable.
* Clinical observations perormed and frequency: Mot described.
* Mating procedures (MIF ratios per cage, length of cohabitation, proof of pregnancy): Virgin
females were caged individually wilh breeder males; vaginal smears were taken.
* Parameters assassed during study (matemal and fetal): See below.
* Organs examined al necropsy (macroscopic and microscopic): Mone in dams; feluses were
gxamined for visceral malformations.

S

Results

[ thrnni Pmniﬂmmﬁ.AEL_ =

it

>> Maternal NOAEL dose | 16000 == Unit uui?!pprnial_r}

>> Maternal NOAEL effect Narcosis; food consumption

> Maternal Precision/lLOAEL = ,
>> Maternal LOAEL dose | 20000/ >> Unit used [ppmiair)

>> Matornal LOAEL effect Narcosis, decreased food consumption

»> Developmental Precision/NODAEL | [>= l
>» Developmental NOAEL dose | 20000 == Unit used  pprm{air)
=> Developmental NOAEL effect Visceral or skeletal malformations or variations -|

>> Developmental Precision/NOAEL > |
'»> Developmantal LOAEL dose 20000 >> Unit used | ppmiai)

»> Developmental LOAEL qﬂﬁ ||Ma developmental effects seen. ‘

> Actual dosa |
1_0,'013; 12,875, and 20,197 ppm

>> Maternal data with dose level (with NOAEL value). |

The lower two concentrations of ethanol seemed to cause h;-rﬁ-ﬁra-:livlt;- after exposure, while the high dose causad
complete narcosis by the end of the exposure. Food intake was decraasad al the highast.

>> Fetal data with dose level {with NOAEL value). |

‘Sex ratios and fetal weighis were unaffectad by ethanol exposures of dams. There were no significant differences
among groups in incidences of visceral or sketatal matfarmations or variations.

o —— ——_

[PapeGol 2|
a4




EPA High Production Volume (HPV) Devalopmental ToxicityTeratoganicty

CAS Mumbier

Congortia 1D

Cruoie Date _
Etivyl alcohol Study Muriber | 2]

Ethinal HPY Challenge Consortium Compleied; i, I

>> Statistical results

The only statistically signfficant finding ameng treated animals was cecreased maternal food consumation during '

the first week of exposure.

_Flu:ult: Remark

Maternal dala:

|* Mariality and day of death: No mortality ooeurred.

|* Numbser pregnant per dese level: 1515, 1518, and 14/16 in the low-, medium-, and high-
Expasure groups, respectivaly.

* Number abortirg: Mot stated.

* Number of resarplions, early/late if availabla: Mol distinguished. Tha percantages of implanis
resoched were not affect by ethanol axposures,

* Number of implaniations; 14-18/M%tter, not affected by ethanol exposure.

[* Pre and post implantation loss, if available: Not given.

* Number of corpora lutea (recommended): 14-18/itter, not affected by ethanol exposure.

* Duratian of Pregnancy: Not applicable; sacrificed on gestation day 20.

* Body weight: Mot presented, but weights wese sald to be unaffected by ethanol re|atment.

* Eoodiwater consumption: Food consumgption was decreased in the high-dose group during
the first week of exposure only.

* Descripfion, severity, time of onsed and duration of clinical signs: As described above, the
Ihighes! concentration of ethanal induced complete narcosis. Lower doses did not induce
'narcosis, but seemed to cause some hyperactivity afterwards.

* Hematological findings inchdence and severity: Not measured. However, blood ethano! levals
wara measured In non-pregnant, concurrently exposad animals. These ranged from
approximately 0,02 to 1.7 mg/ml acress the low- to high-desae groups. Ranges and standard
devigibona ware given.

" Clin'cal blochemistry findings Incidence and severity: Nol measured.

* Gross pathology incidence and saverity: Not studied.

[* Organ weight changes, particularly effects on total ubarine waighi: Mol measured.

* Hiztopathology ncidance and severity: Mot invesligated.

Fetal data:

* Litter size and weights: Litter sizes were not given, but averaged 6.0-7.1 fetuses/litter across
the ethanol-exposed and control groups (gleaned from table), Male and female felal weights
did not differ significantly from control values at a p of 0.05.

* Mumber viable {number alive and number dead) Mot given.

* Sox ratio: Sex raties did not differ significantly from control valwes at a p of 0.05.

* Postnatal growth {depending on protocol): Not applicable.

* Postnatal survival (depending on protocol). Mot applicable.

* Grossly visible abnormalities, external, soft tissue and skeletal abnormalities: Skeletsl and
viscaral malformations and variations are given in detall. Thers were no statistically signficent
differances in the frequancies of matfarmations or variations in ethanol-exposed groups
Howsves, maore litters contzined abnarmal fetuzes in the 20,000-ppam group, compangd o
confrols.

PagaTof 2|
F i —



Texicity End Point;

EPA ngh Production Volume (Hm Devalopmental Taxicity/Terstogenicity
Sponeoy 1D l__g Spon=oc Mamed in Consortium Craatd Date _
CAS Mumbsr. | . BAli5]  Ethylaicohal Study Numbee! [~ T 2]

Consartialn: [ Ethanal HPV Challenge Consortivm Comipleted: [ ]

— e ——— —
In this investigation, pregnant rals were exposed for 19 days lo ethanol in air at concantrations
up fo 20,000 ppm. The authors concluded there was no definile evidence of malformations
due to ethanol exposure, although the incidence at the highest concentration was of “borderline |
significance.” .

Data Quality|  Reliability
Data Rellability Remarks

Reference
== Remarks | Malzan, B, EIﬁghhue-l. W, Mackenzie, .. ef al, (1985). Tﬁﬂlﬂll:g_lt:'ﬂl pssessment of methanol
and ethanal at high inhalation levels in rats. Fundam, Appl. Toxicel. 5:727-736.
Genaral
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Test Substance

Remarks lLI,E-F'.-gra:Ie athanod

Method | B> Method/Guideline fellowed |

Mate-mediated developmentsl toxicity study
»> GLP | Unknown »> Year study performed | 1981|

-_I:-: -Sp-u:]us_,
Mouse
>> Strain  Mammal strain| Swiss Webster

>> Number of males per dose | | 1| 5> Number of females per dose | | 0

> Route of Administration |Diet
f>> Days of Gestation | N/A ]

3-__? Frequency of treatment  ad ib for 28 d

>> Doses  6.3% ethanol in liquid diet (32% E¥OH-derived cal) |

] !:nntr&'lﬁmupg-"‘r"es _ Ew |
>> Statistical Method

(Chi-square and t-ests.

Remarks for Method
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L —— L

Consartia 10 |_—___ Ethanal HPY Challenge Consortium Compieted: [ ]

[* Age at study initiation: 120 days.

* Number of animals per dose per sex: Not stated. ™1" is entered above because a number is
‘damanded.

* Nota whather vehicie used and concentration/volume: Ethanol was added 1o a total liquid
nutriment diet. Control diels contained an isocaloric amount of sucrose.

* Clinical chservations performed and frequency: Body weights were measured every two
days. Blood ethanol levels were determined at an unstated frequancy.

* Mating procedures (M/F ratios per cage, length of cohabitation, proof of pregnancy): Forty-
eight hours after ethanol or sucrose diels were removed, males ware mated with nulliparous
fermales (two females per cage). Females ware caged with males for up to five days; ifno
vaginal plugs were found, new females were offered. Mating lasted unfil 11 days afler the last
ethanaol treatment.

* Paramelers assessed during study (matemal and fatal) No matemnal parameters were
measured other than pregnancy rate and resorplions. (Females were unbreated. )

* Organs examined at necropsy (macroscopic and microscopic). Corpora lutea were counted,
\although tha data wers nol presented. There was no examination of the treated males.

»> Maternal Precision/MOAEL | <

>> Maternal NOAEL dose | 32 5> Unit used| % EtOH-derived cal.
>> Maternal NOAEL effect | [Fertilization rate

>> Maternal Precision/LOAEL | = |

>> Maternal LOAEL dose | 32 == Unit used| % EIOH-derived cal.

>> Maternal LOAEL effect | [Fertiization pregnancy rate

>> Davelopmental Precision/NOAEL | |<
>> Davelopmental NOAEL dose | a2 == Unit usai};% EtOH-derived cal.

>> Developmental NOAEL effect| [Crown-rump length _ '

>> Developmental Precision/NOAEL =3
>> Developmental LOAEL dose 32| > Unit used % EtOH-derived cal.
>> Davelopmental LOAEL effect | Decreased crown-rump length : '

> Actual dose |
31+ 4 glkg
>> Maternal data with dose level (with NOAEL value).

These are the paternal NOAEL and LOAEL, not maternal. Paternal body weight was unaffectad by ethanol
reatrment. Fertlization rate was decreased (1/9) among matings 3-5 days after reatment,

Page 10 of
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>> Fetal data with dose level (with NOAEL value).

ICraown-rump length was reduced in the ona littar produced by maling 3-5 days after paternal athanal treatment
ended.

> Etaﬂsl.:lnal results|

Fortiization rate was statistically significantly decreased (1/9; p<0.001) In matings 3-5 days post-treatment. Fetal
crown-rump length in the one mating from this period was reduced (p=0.004 §.

|Results Remark
Maternal data:
* Mortality and day of death: No mortality was reporied.
* Number pregrant per dose level: 9
* Number aborting: Mene. However, pregnancy rales were reduced.
* Mumnber of resarptions, early/lste if available: Percent resorptions did not differ from controd
values, and ranged from O to 27% across mating Intervals.
* Number of implantations; Not reported.
i‘ Pre and post implantation koss, if available: Not reported.
I* Number of corpora lutea {recommendsd): Counted, but data not reperted.
* Duration of Pregnancy; Femalas were sacrificed on gestation day 18.
* Body weight: Paternal but not matemal body weights ware measured. Thay were unaffected
oy ethancl treatrment.
* Faodiwater consumption; Controls were given diets isocalonic to patemal ethanol diet
consumptson,
* Description, severity, time of onset and duration of clinical signs. Mot reported.
* Hematalogical findings incidence and severity: Mol measurad. Paternal blood ethanol levels
raached 206 +- 18 mgTo.
* Clinical blochemistry findings incidence and severity: Not measured.
* Gross pathology incidence and severity: Not studied in dams or sires.
* Organ weight changes, particularly effects on total uterine weight: Mot measured.
* Histopathology incidence and severity, Mot studied.

[Fetal deta:

* Litter size and waights: Litter size and weight was nol affected by ethanal reatment.

* Number vishle (number alive and number dead): Percentage of live fetuses was not affected
by athanol treatmeant.

* Sex retio: Mol affected by ethanol treatmant.

* Postnatal growth {depending on protocol): Mot applicable.

* Postnatal survival (depending on protecol): Mot applicable

* Grosaly visible abnormalities, external, soft tissue and skaletal abnormalities: Only 2
lanomalies cecurred in 95 pups sired by treated mates: undescended testes and body
iasymmetry. Skeletons were not examined.

— —— — p— ——— e —————————
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—
This investigation was undertaken to determine whether anomalies seen in fetal alcohol
'syndrome might be mediated by paternal alcohel intake. Crly a single diatary dose of ethanol
wwas studied, but it produced very high peak blood ethancl levels. Only one of nine matings af
treated males mated to untreated females 3-5 days post-ireaiment resulted in a liter, but
fartilization rates in matings 8-11 days post-reatment did not differ from control vaiues. The
reason for pregnancy failene in the eight other early matings (confirmed by vaginsl plugs) was
not determined. Mo fetal effects wers ohserved, except for decreased crown-rump length in
the single litter produced from matings 3-5 days post-treatment, this effect awails confiermation.

Data Quality Refiability
\Data Reliability Remarks

—

Reference
'=> Remarks [Andersan, R, Furby, J., Oswald, C., and Zaneveld, L. (1981). Teratological evaluation of
G Imouse fetuses after paternal lcohol ingestion. Meurcbehay. Toxicol, Teratol, 3:117-120.
The authars cite nine other studies of paternally mediated effects of ethanol on offspring, these
studies variously report perinatal mortality, stillbirths, decreased viabidity, altered weight, altered
sex ratio, and decressed litber size.
1
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. - Toxicity End Point:
EPA High Production Volume (HPV) Developmental Toxichy(Teratogenicity
Sponsar 1L :— Sponsor Marmied I Consortium Croate Date [-_]
CAS Mumbor | ﬂ E vyl sleahnl Study Mumber [:l

Consoriia 10 | I Ethanol HPY Challenge Consartism GompHeted -

\Revision Date: |

Remﬂ'E Ethanal, not described

Chemical Category

-

| —_— :
[Method | >= Method/Guideline followed
Devalopmental toxicity study 7
== GLP | Unknown ! >»> Year study performed [ 1977

»» Species

L

mouse _
> Strain  Mammal strain| [CBA/

m=Sex F

> Number of males per dosa | 0] [>> Number of females per dose | 10

=> Route of Administration  Oral (liquid diet)
>> Days of Gestation | 3117

=» Frequency of treatment  Ad lib

>» Doses 15, 20, 25, and 30% ethanol-derived calories [

== Contrel Group | Yes ' | [Concurrent controls
[»> Statistical Method
Mot described in any detail, althaugh ANOVA i mentioned.

Remarks for Method
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Caansor Namad in Consartium Croabe Dads

Ethyl aloohad Stucty Nuinbies | 4]

Ethanol HPV Challenge Consortium Completest: [ ]

Results

f
* Age at study initiation; 60-100 days.
* Number of animals per dose per sex: Al least 8 per group.
* Note whether vehicle used and concentration/velume: Ethancl was provided in & nuiriionaily
lbalanced, fiquid diel. Females received specific diats for 10 days before graduating to the next
higher concentration of ethanal unti there were 10 famales in each diet group. Thus,
depending on dose group, females had been exposed 1o ethamol for 30 to 80 days before
mating. Both lab chow and Bquid diet control groups were used,
* Clinical chservations performed and frequency: Blood etharol was measured before rrating.
* Mating procedures (M/F ratios per cage, length of cohabitation, proof of pregrancy): Matad in
palrs during 1.5-hour periods, Copulation plugs were indicative of pragnancy.
* Parameters assessed during study {matemal and fetal): Blood ethanol levels in dams before |
prenancy; liver weights in three females sacrificed before mating; fetal weights end anomalies. |
* Organs examined at necropsy (macroscopic and micrescopick. Adult livers. Fetuses ware
examined for abnormalities of the skeleton and intarmal organs

>> Maternal Precision/NOAEL | =

>> Maternal NOAEL dose| 15 > Unit used| % EtOH-derived cal,

> Maternal NOAEL effect Mo NOAEL found.

=> Maternal Precision/LOAEL = |

== Maternal LOAEL dose| | 15 == Unit uua]!% EtOH-derved cal.

= Maternal LOAEL effect Ram:pﬁana were ncreased st the lowes! dose.

>> Developmental Precislon/NOAEL | |< |

>> Developmental NOAEL dose | 15 >> Unit used| % EtOH-derived cal

»> Developmental NOAEL effect|[No NOAEL found

> Developmental Precision/NOAEL | = |

> Developmental LOAEL dose| | 15 >> Unit usad | % EtOH-derived cal

== Developmental LOAEL effect | Visceral and skeletal anomalies

>> Actual dose

Mot raported

>> Maternal data with dose level {uﬂth NOAEL walun].__

Al the highest concentration of ethanol in diet, dams resorbed all implants; even at the lowest dose, 57% of implants
were resorbad. Mo other matarnal effects wera reporied.

>> Fetal data with dose level (with NOAEL value).
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Fetal waights appeared depressed by maternal ethancl treatment, although no statistical analysis was dona. All
fatuses examined showed a 100% incldence of skeletal anomalies, chiefly of the skull.

>> Statistical results|

Litlie statistical analysis was conducted. Blood ethanal concentrations increased significantly with dose (p<0.05).
Daily cakoric intakes and relative liver weights did not vary with significance,

Euyltu R_um:rk

Maternal data: |
* Maortality and day of death: No early deaths were reported. Pregnant animals wese sacrificed |
on gestation day 17.

[* Number pregnant per dose level; 8-10.

* Number aborting: Al implants were resorbed at the highest concentration of ethanal in dist.

* Number of resorptions, early/late If available: Early and late resorptions were not
distinguished, Resorplion rates {as % of all implants at each dose level) were 2% and 0% in

lab chow and liquid diet contrals, and 57%, 72%, 73%, and 100% in the trealment groups.

* Mumber of implantations: Implants per liter were 4.8 and 5.6 In the lab chaw and liquid diet
icontrols, and 4.0, 5.5, 5.2, ard 0 in the freatment groups.

'* Pre and post Implantation loss, I avallable: Not specified.,

* Number of corpora lutea {recommended): Mot measured.

* Duration of Pregnancy: Dams were sacrificed on gestation day 17.

" Body wesght: Nat given.

* Foodhweter consumgtion: Caloric ntakes were reported as means of three females per group:
114 and 20 in the lab chow and liquid diel controls, and 20, 18, 16, and 16 in the ireatment
groups. (Standard errors were given, but no wnits.}

* Description, severity, ime of anset and duration of clinical signs: Mot discussed, althowgh
dams were described as elcohalic.

* Hamatalogical findings incidence and severity: Mot measurad. Elood ethanol levals
measured before mating in three females per group were 0 and 0 mg/dl in the |ab chow and
fliguid diet controls, and 732, 121, 174, and 315 mgfdl in the treatment groups. (Standard errors
were also given.)

* Glinical biochemistry findings incidence and severty: Nat measured.

* Gross pathology incidence and severity: Mot deseribed.

* Organ weight changes, particularly effects on total uterine welght: Liver weight relative to body
waight. measured in three females per group before mating, was not affectad by treatment.

* Histopathology incidence and severity.  In three females per group sacrificed before mating,
no pethokogy was seen in the liver.

Fetal data:

* Litter size and weights: Litter size was nct given. Fetal weights appeared depressed by
treatment, with means of 0.97 and 0.95 g in the lab chow and liquid disl controls, and 0.64,
0.33, and 0.51 g in the three lowest ethancl dose groups. (There were no high-dose fetuseas.)
* Nurnber viable (number allve and number dead); Not reported.

* Sex ratio: Not reported.

* Postnatal growth {depending on protocol): Not applicable.

* Postnatal survival (depending on protocol|: Not applicable.

* Grossly visible abnormalities, external, soft tissue and skeletal abnormaliies: Skeletal

Page 150 |
aad



- . Toxicity End Paint:
EPA ngh Production Volume (HPV) Developmental ToxicityTeratogenicity
Spansor 10 '“—il Sponsor Named In Consortium troata Date. [ [N
CAS Humbor |_ LA175] Ethyl sleahal Sty Mumbe |: |

Consoria i | :___l Ethanal HPW Challenge Congortivm Completed: T

abnormallties appeared with 100% incidence in all three ethancl groups yislding fetuses for
analysis. The defects were primarlly of the cecipital bone, but also affected the starnum and
ribe. \isceral anomalies affected 0% of fetuses in either control group, and affected 36%.
100%. and 100% of fatuses examined in the three treatment groups yielding fatuses. Dilated
hrain ventricles were the mos! prevalent anomaly, but open eyelids, exencephaly,
\gastroschisis, and heart defects also occurred in the higher dose groups.

[This experiment aimed to simulate human chronic alccholism in CBA mice in order to batter
understand the fetal alcohel syndrome. Females were fed nutriticnally balanced liquid diets
containing specified percentages of calores from ethanok; control groups included animsals on
tab chow and on liguid diet cortaining sucrose instead of ethancl. Females were started on
diets at least 30 days before mating, high-dose females received gradually increasing levels of
athanol in order to evoid weight loss. Blood ethanol levels, measured before mating, ghowed a
slgnificant dose-related ncrease, but relative fver weight was not affecied by ethanal
reatment, All implants at the highes! dose were resorbed. Fetuses in the three lowear dose
groups showed 100% incidence of skaletal defects; and high rates (82-1007%) of soft-tissue

defects,

Data Quality|  Reliability | E

Data Rellability Remarks
w

== Remarks ormofi. G. (1877). The fetal alcohol syndrome in mice: an smimal model. Teratol. 15:223-

30,
General |
h I
—— — i ey ———r— —— ——
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Ethyl alcohol

Ethanol HFY Challemnge Consortium

Taxicity End Podnt:
Developmental ToxicityTeratoganicity

Stuchy Mumber |__—|_

]
ittt

Groate’ Date

Campleted:

Test Substance

| Remarks | Ethanol, not described

Chemical Category

Eliﬂ_ﬂl.ﬂ_ﬂ >> Method/Guideline followed |

Davelopmentzl taxieity study

>> GLP | Linknown

>> Species

MOUEE

== Year study parfummﬂ _1'91"'."

>> Strain | [Mammal strain C3H/g

!;35?‘.!_| F

s> Number of males per dose | |

_El'_ == Number of females per dose | 10)

>> Route of Administration  Oral (liquid diet)

> Days of Gestation = -31-17

—|

>> Frequency of treatment | Ad lib |

>> Doses |20, 25, 30, and 35% sthanol-derived calories

7| lconcurrent controls |

[>> Control Group| Yes
>> Statistical Method |

Mot described in any detall, although ANCVA is mentioned.

Remarks for Mathod
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e Y :ﬁ sponsor Naméd In Consortium Create Date [“__l

OAS Mumber| | T B4l75] Ethyl alcohol Shudy Humber | 5]

Consortia 1D | J Ethansl HFY Challenge Consertivm Complated: )

* A al study initiation: 60-100 days.

* Mumber of animats per dose per sex: Al least 8 per goup.

* Note whether vehicle used and concentration/velume: Ethandl was provided in a nutritionally |

balanced, liguid dist. Females received specific diets for 10 days before graduating to the next

higher concentration of ethanol until there were 10 females in each diet group. Thus,

depending on dose group. females had been axposed to ethano! for 30 to 80 days before

mating Both lab chow and liquid diet conirol groups ware used,

* Clinical chservations performed and frequency © Blood ethanol was measured before mating.

* Mating procedures (M/F ratios per cage, length of cohabitation, proof of pregnancy): Mated in
airs during 1.5-hour perieds. Copulation plugs wers indicative of pregnancy.

" Parameters assassed during study {matemal and fetal): Blood ethanol levels and relative

liver weights in females before mating; fetal weights and anomalles.

* Organs axamined at necropsy (Macroscopic and microscopic): Adult Ivers, Feluses wene

axamined for abnormalities of the skeleton and nternal organs.

Results

== Maternal Em:is‘mmﬂl:MEL_ =

, >> Unit used |3 EtOH-derived cal.

>> Maternal NOAEL dose| | 20

> Maternal NOAEL effect Parcentage of implants resorbed.

>> Maternal FrﬁﬁiurﬂLﬂAEL =

>> Maternal LOAEL dose | 25 == Unit used [ EIOH-derived cal.

'3-_: Maternal LOAEL effect |ncreased percentaage of rasorptions. ]

>> Developmental Precision/NOAEL | ¢

>> Developmental NOAEL dose T > Unit used % EtOt-derived cal.

5= Developmental NOAEL effect No NOAEL found, ]
>> Developmental Precision/NOAEL | = ]

>> Developmental LOAEL dose 20 == Unit used % EtOH-derived cal.

== Developmental LOAEL affect Anomalies and felal weights. B = J

> A-l:h:ml dosa |
Mot reported

55 Matermnal data with dose level (with NOAEL value). |

Al the highest concentration of ethanol in dist, dams resorbed all Implants; at the lowest dose, no Implants were
resorbed, Mo ofher maternal effects wera reported.

>> Fetal data with dose level (with NOAEL value).

_._—i—_— e e — Tr—
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Fatal weights appeared depressed by maternal ethanol treatment, although no statisfical analysis was done.
Feluses showed high rates of skeletal and visceral anomalies al all doses yialding fatuses.

E Statistical results

Little statistical analysis was conducted. Blood ethanol concentrations increased significantly with dose (p<0.05).
Daity caboric intakes and refative liver waights did not vary with significance.

|Results Remark |

Maternal data:

* Mortality and day of death: No early deaths were reporied. Pregnant animals were sacrificed
on gesiation day 17.

* Number pregnant per dose level: 8-10.

* Mumber aborting: All implanis were resorbed at the highest conceniration of ethanal in diet.

* Mumber of resorplions, early/late if avaiable: Early and |ate resorplions wera ol
\distinguizhed. Resorption rates (as % of all implants et each dose level) ware 7% and 0% in
lab chow and liquid diet controls, and 0%, 30%, 72%, and 100% In the ireatment groups.

* Number of implantations: Implants per litter were 11 and 7.3 in the lab chow and ligusd diet
controts, and 5.8, 6.5, 6.1, and 0 in the treatment groups.

* Pre and post implantafion loss, if availsble: Not specified.

[* Mumber of corpora lutea (recommended): Mot measuned,

* Duration of Pregnancy: Dams were sacrificed on gestation day 17

* Body weight: Mot given.

* Foodiwsater consumption: Caloric intakes wers raported as means of three females per group
|{bafore matingk: 16 and 20 in the lab chow and liquid diel controls, and 19, 17, 17, and 18 in the
'reatment groups. (Standard errors were given but no units.)

* Description, severity, time of onset and duration of clinical signs: Not discussed, although
dams were described as alcohalic.

* Hematalogical findings incidence and severity: Mot measured. Blood ethanal levets
teasured before mating in three females per group were 0 and 0 mo/dl in the [ab show and
liguid diet confrols, and 103, 160, 289, and 328 mg/d| in the freatment groups. (Standard emors
were also given.)

* Clinical biochemistry findings incidence and severity: Mot measured.

* Gross pathology ncidence and severity: Not described.

" Organ weight ehanges, particularly effects on lotal uterine weaight: Liver weight relative to body
weight, measured in three females per groun before mating, was not affected by treatrment

* Histopathalogy incidence and sevarity. In three females per group sacrificad bafora mating,
no pathology was seen in the liver.

Fetal cata:

* Litter size and weights: Litter size was not given. Fetal weighls appeared depressed by
athanal treatment, with means of 1.14 and 1.27 g in the lab chow and liquid dist controis, and
0.77, 0.50, and 0.58 g in the three lowest ethanal dose groups. (There were no high-dose
fatusas.)

t* Mumbar viable (number alive and number dead): Mot raporied,

* Sex ratio: Mol reported.

* Pastnatal growth (depending on protocol): Not applicable.

* Postnatal survival (depending on protocol): Mol appilcable.
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Fatal weights appeared depressed by maternal ethanol treatment, although no statisfical analysis was done.
Feluses showed high rates of skeletal and visceral anomalies al all doses yialding fatuses.

E Statistical results

Little statistical analysis was conducted. Blood ethanol concentrations increased significantly with dose (p<0.05).
Daity caboric intakes and refative liver waights did not vary with significance.

|Results Remark |

Maternal data:

* Mortality and day of death: No early deaths were reporied. Pregnant animals were sacrificed
on gesiation day 17.

* Number pregnant per dose level: 8-10.

* Mumber aborting: All implanis were resorbed at the highest conceniration of ethanal in diet.

* Mumber of resorplions, early/late if avaiable: Early and |ate resorplions wera ol
\distinguizhed. Resorption rates (as % of all implants et each dose level) ware 7% and 0% in
lab chow and liquid diet controls, and 0%, 30%, 72%, and 100% In the ireatment groups.

* Number of implantations: Implants per litter were 11 and 7.3 in the lab chow and ligusd diet
controts, and 5.8, 6.5, 6.1, and 0 in the treatment groups.

* Pre and post implantafion loss, if availsble: Not specified.

[* Mumber of corpora lutea (recommended): Mot measuned,

* Duration of Pregnancy: Dams were sacrificed on gestation day 17

* Body weight: Mot given.

* Foodiwsater consumption: Caloric intakes wers raported as means of three females per group
|{bafore matingk: 16 and 20 in the lab chow and liquid diel controls, and 19, 17, 17, and 18 in the
'reatment groups. (Standard errors were given but no units.)

* Description, severity, time of onset and duration of clinical signs: Not discussed, although
dams were described as alcohalic.

* Hematalogical findings incidence and severity: Mot measured. Blood ethanal levets
teasured before mating in three females per group were 0 and 0 mo/dl in the [ab show and
liguid diet confrols, and 103, 160, 289, and 328 mg/d| in the freatment groups. (Standard emors
were also given.)

* Clinical biochemistry findings incidence and severity: Mot measured.

* Gross pathology ncidence and severity: Not described.

" Organ weight ehanges, particularly effects on lotal uterine weaight: Liver weight relative to body
weight, measured in three females per groun before mating, was not affected by treatrment

* Histopathalogy incidence and sevarity. In three females per group sacrificad bafora mating,
no pathology was seen in the liver.

Fetal cata:

* Litter size and weights: Litter size was not given. Fetal weighls appeared depressed by
athanal treatment, with means of 1.14 and 1.27 g in the lab chow and liquid dist controis, and
0.77, 0.50, and 0.58 g in the three lowest ethanal dose groups. (There were no high-dose
fatusas.)

t* Mumbar viable (number alive and number dead): Mot raporied,

* Sex ratio: Mol reported.

* Pastnatal growth (depending on protocol): Not applicable.

* Postnatal survival (depending on protocol): Mol appilcable.
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Test Substance
Remarks| [200-proof ethancl

Chemical Category

Method >> MethodiGuideline followed |
Teratology probe

»> GLP | Unknown == Year study performed E_Eiﬁj

> Species |

MOUSE 3
== Strain | Mammal strain| CD-1

HS&x'gF

(>> Number of males per dose | EI' :::_:-:- Number of females per dose | | L

>> Route of Administration Oral (gavage)
=> Days of Gestation |  &-14 |

>> Frequency of troatment = Once per day

5> Doses ||2,200, 3,500, 5,000, 6,400, and 7.800 mg/kg ]

>» Control Group | Yes _ Concurrent controls |
>> Statistical Mathod _

= - 1
Bartlett’s test for homogeneily of variance, one-way analysis of variance, Dunnell s fest, Duncan's test, Knskal-\Wallls
ftest, Dunn's test, nested analysis of variance.

|

‘Remarks for Method
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Developmental Toxicity/ Teratogenicity

EPA High Production Volume (HPV) s ot

i e i ﬁ] Sponsor Named in Consartium Create Date

CAS Mumbisr | o '-.-11:-:':1 Ethyl alcohol Stuery HNumger | A |_.

Consortia 0 | 1 Ethanol HEV ChaBange Consortium Compleatend:

e ——————————— s —

* Age at study Inltiation; 8-10 weeks.
* Number of animals per dose per sex: § confirmed pregnant animals/group.

* Nate whether vehicle used and concentration’volume: Ethanol was administered in distilled

water; gavaged with 10-ml bolus deses.

I* Clinical chssrvations performad and frequency: Physical examinations were performed, and
weights taken, on six cccasions during pregnancy. Animals were checked for viebility bavice

dally.

* Mating procedures (M/F ratios per cage. length of conabilation, procf of pregnancy): Femalas |
wera paired, 1:1, with males; copulatory plugs were considered indicative of pregnancy.

* Paramaters assessed during study (maternal and fetaly: Maternal body weights; numbers of
'uﬂplﬂntmlt:un sitess, resorptions, live and dead fatuses, fetal weights, external abnormalities.

* Organs examined at necropsy (macroscoplc and microscopic). None.

e K |

Resuits

=

>> Maternal Precision/NOAEL | =

'>> Maternal NOAEL dose| 2200 == Unit used fmg/kg

== Mahn];l"HﬂAEL uHm:t:!Nn mtah’q.r or clinical signs of toxicity.

>> Maternal Precision/LOAEL | = ,

| Maternal LOAEL ﬂM_B' | :HIIE al Unit u’“! mg,lkg

»> Maternal LOAEL effect |[Luthargy, staggered galt, mortlity.

P> Dmlupmeriiinl PradsinniHﬂ.tE_L—I = =]

5> Developmental NOAEL dose. 6400 >> Unit used| mg/kg

=> Developmental NOAEL w@;wn changes n dw&hmeﬂalﬁamaﬁm.

>> Developmental Precision/NOAEL | >

»> Developmental LOAEL dose | | Bqﬂl.'q [== Unit u“d-' mi'kg

>> Developmental LOAEL effect | [No NOAEL found

{mo= Actual Hl:rl_a_
Mot raported.

2> Maternal data with dose level (with NOAEL value). |

No matema mortality ocourred at 2,200 mgikg, but 1/6 dams died at 3,600 mglkg, rising to 68 al 7,700 ma/kg. Al

doses of at least 3,600 mog/kg, dams wene lethargic and showed labored breathing.

> Fatal data with dose level (with NOAEL value).

PageZ2cf |
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. Texzizity End Point:
EPA High Production Volume (HPV) Ouvelopmanal TaxlcltyfTeratogenicity
Sp=anxor 10 | i | Sponsor Named n Donsartium Create Date :_'-:l

CAS Mumbar - | GHTE Ethii aloohol Sy Mumber | ':-

Consortia 10 I: j Ethanal HA Challenge Consertium Covnplicted: i

Al 5,000 mglkg, rasﬂrptk:msﬂiltar ware increased and live fetusesditier were decreased, but this did not occur at
Iover doses or at 6,400 mg/kg (based on 1 liiter). No other felal effects were Seen.

>> Statistical resuits|
The two 5i;r|§ﬁr.an1 litter effects noted above wers significant at the 0.05 level.

Results Remark

{Matarmal data;

* Mortality and day of death: Mo control animals died. Morlalily rates in tha treatment groups
(low fo high) ware V6, 1/6, 4/6, 56, and 6/&. The day of death was not reporied.

* Murmber pregrant per dose level: 6 [
= Number aborting: Mot reported, By inspection, it seems that perhaps 2 [Hiers werse sborted at
5,000 mo/ka. The one surviving dam at 8,400 mg'kg deliverac a likter,

|* Number of rascrplions, earlylate if available: Mot distinguished. Resorptions per litter (means
mwarying from 0.8 to 7.0) did not differ from coniral except in the 5,000 mgikg group.

'* Number of implantations: Mean implants per litter rangead from 10.5 (control) to 13.83, but no
statistically significant effect of treatment was nolad.

r Pra and post implantation loss, f evalabile:. Mot reporbed.

* Mumber of corpora luea (recommended). Nol measured.

* Duration of Pregnancy: Dams were sacrificed on gestation day 1B,

* Bady walght: Not affected by treatment (data not shown].

* Foodiwater consumption: Mot reportad.

[* Descripiion, severity, time of arsat and duration of clinical signs: Timing and duration were
inot reperted, At doses of 3,600 mglkg or more, dams exhinited |ethargy, staggered gail, and/or
labored breathing,

* Hematological findings incidence and severity. Mot measured.

* Clinical biochemistry findings incidence and saverily: Mot messured.

* Grass pathology incidence and severily: Not reported.

* Organ weight changes, particularly effects on lotal uterine weight, Mot measured

* Histopathology incidence and severity. Not reparied,

|Fetal data:
* Litter size and weights: Liter size was nol reported, Group mean litter weights ranged from
1.33 g (control) to 0.99 g, and did not vary with statisticel significandce.

:* MNumbar viable (number alive and number dead): The mean rumber of dead fetuses per liter |
'did nat vary significantly with dose, and ranged from 0 to 0.5. The number of live fetusas
differed significantty from control only in the 5,000 mg/kg dose group.

* Sax ratie: Not reporbed,

* Postnatal growth {depending on profocol): Not applicable.

* Posinatal survival {depending en profocol): Not applicable.

= Grossly visible abnormalities, exlemal, soft tissue and skeletal abnormalities: Mo extermally
malformed fetuses were found in the reatment groups. Other types of anomalies were not
:5ﬂ|..|g|1|'.
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Taxicity End Point:

EPA High Production Volume {HP\I’) Developmental Texicity/Teratogenicity
Sponsor 10 Sponsor Mamed in Consortium croate pate [ ||
i R — Ethyl alcahal Srudy Mumbes El
Consortia 1D r- Ethancl HPY Challenge Consortium Compheted ]

——
This “teratelogy probe” study of ethanol in CD-1 mice examined a limited number of endpoints.
Acute maternal toxicity was clearly produced by oral ethanal doses of 3,600 mg/kg or more :
\linchuding moriadity), but o other maternal effects were reported. No dose-related sdverse
effects on fetuses were ohsarved: two effects (increased resorplions and dacreased live
fetusesfitter) sean at 5,000 mg'kg did not occur at 6,400 mg/kg, and no trends ware evident.
Mo fetuses in the ethanal groups showed external malformations. Thus, ethanel had no clear
\effect on fetuses in this study, although dams were definilely affected.

Data Quality  Reliabiiity -

'Data Reliability Remarks
| =
>» Remarks. Wier, P., Lewis, 5., and Traul, K. (1987). A comparison of developmental toxicity evidentat |

|terrn to postnatal growth and survival using ethylene ghycol manoethyl ether, ethylane giyeol
manabutyl ether, and ethancl. Teratogen. Carcinogen. Mutagen. 7-55-64.

General |

—_—




Tozichy End Point

EPA High Production Volume (HPV) Rapasted Dose Toxiclty
Sponmar 10 . _____i Sponsar Mamed [0 Consortium Create Dake _
CAS Mumhbes i Ethyl alcohol Stuidhy Misnbar |l_l_l-|

Consgrimin & [§ Ethanal HEY Chalienge Consarkium Coanplatad R
e, —— — — T
Revision Date:)
> =
Remarks| [Ethanol was spectroscopically purs. i !
o |
Chemical Category |
Method
== Method/Guideline followaed
@cl’rmic_'tgxiniq.- stiichy ]
> GLP Unknown >> Year study performed | 1986
>> Species.
rat ' |
>> Strain | Mammal sirain| \Sprague-Dawley . ]
= Sex | Both
== Number of males per dose |_ ] 20, |=» Number of females per dose i_ - 20
>> Route of Administration  Oral (semisynthetic liquid diet)
[ Exp-uu.u"é' Period a0
E:_Fraqunnny of treatment | Daily B
>>Dases 5%, 10% wiw ethanol in liquid diet ]
[»> Control Group' Yes
>> Post observation period [Not reported, _ !
B> Statistical Method | No tests of significance, apparently.
Remarks for Mﬂ-ﬂu:E
e —— #
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EPA High Production Volume (HPV) Tonny P
Sponaor 1 —-

_-} sponsor Named in Consartism Craale Date E_l

< e
CAS Mumber LTS Ethyl alcohal

Sy Musmber -I I

Consortia 1D | Ethane HPY Challerge Congortium Complatad: ]

#

" Age st study initiation: 70 days.

'* No. of animals per sex per dose: 18-20 per sex, per dose group.

* Nota whether vehicke used and concentrationivolume: Ethanol was supplied in riuctrificn ailly
hatanced liquid diet at specified % wiw,

* Satellite groups and reasons they were added: None.

* Clinical ahservations performed and fraquency {clinical pathology, functional observations,
elc.); Body weighl was measured weekly and food consumption was measured daily.

* Organs examined at necropsy (macroscopic and microscopic): Liver and kidney; the spleen

was also welghed.
Results |

>> NOAEL Precision < -

>> NOAEL dose, 5 >> Unit % wiw EtOH in diet

>> NOAEL Bffect 10"\ DAEL was found. .
|

>> LOAEL Precision |=

B> LOAEL dose | 5| > Unit! % whw E1OH in diet ]

>> LOAEL Effect

[Hepatic steatosis and necrosis, chiefly in males,

> Actual dose received by dose level by sex |
Mot availzble. Sea conclusions section.
=> Toxic r;spnnm

|t 5% wiw ethanal in diet, males showed hepatic slealosis, necrosis of hepatic cells, and Mallory |
\bodles. These changes were absent or mild in females at this cose, -

5= Siatistical results

:Nn significance tests were performed, bul means, standard deviations, and group sizes ara given.

Results Remark |

* Body weight: Animals in the low-dose group gained waight nonmally. Animals in the high-

idose group lost weight overall, with marked decreased during the firat 3-4 weeks. Thereafter,

they gained welght.

* Foodfwater consumgption: At 5% wiw ethanol in diet, females consumed 169 mi distkg-d and

rmales 136 mil dietkg-d. At 10% wiw ethanol in dist, femnales consumed 117 mi dietfkg-d and

males 101 mi dietkg-d. Consumption in the 10% group was reduced, relative to conirols.
ﬁ
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EPA High Production Volume (HPV) Resasiod Dost Foxicly

S Mumber

Sponsor i | : ____i Sponsor Hamed in Consortium Crnate Date Ii

54175 Ethyl alcohal Sucy Mumber | |

Conmsartla ID |_- - |, Ethainal HPY Challgnge Contarbium Completesd: -

H
* Dascriplion, severity, lime of onset and duration of clinical signs: Mo adverse clinical signa
were ohserved in the 5% group, but at 10%, all animals showed anorexia, depression, ruffied
fur, and increased sensitivity 1o notse (sometimes causing convulsions).
* Dphthalmologic findings Incldence and severity: Not examined.
l: Hematological findings incidence and severty: Nol examined. [
Clinical biochemistry findings incidence and sevarity: Mol examined.
* Mortality and time to death: No deaths coccumed at 5 or 10% ethanol in diel.
* Gross pathology incidence and severity: Some livers in the 5% and most livers in the 10%
ethancl groups appeared yellowish. Bodies of the 10% ethane groups showed wasting, with
llass of fatty tissue and skeletal muscle.
* Organ weight changes: Relative liver, kidney, and spleen weights were narmnad a; 5% ethanal
in diet, while relative lver and kidney weighis appeared slightly increased at 10% ethanol.
* Histopathology incidence and severily: Minimal periportal hepatic steatosis and cenfrolobular
isteatosis ocurred in 4120 and 1440 females, respectively, in the 5% athanol group. In males at
590 ethanol. slight 1o moderate periportal and centrolobular siealosis was seen in 1620 and
17/20 rats, respectively. Al 10% sthanol, 3/18 females showed maoderate periportal steatosis
and all showed slight to severe centrolobuloar steatosis. In males, shight 1o moderate pariporial
steninsis and severe cenfrolobular steatosis cccurred in 17/18 and 18/18 animals. Females in |
all groups showed narmal frequencies of proliferating RE cells and acidophilic bodies, bul
lincreases in both occurred in males at both dosa levels. In males of bolh groups, but only in
females given 10% ethanol in diel, necrosis of hepatic cells and Mallory bodies were seen. In
kidneys, few calcifications or whuler casts were observed. The incidence and sevarity of
[ibudar fally change increased wilh ethanol exposure, more so in famates.

Conclusions
This al-day study in rats was one of two range-finding sludies for a two-year cancer binassay.
|Ethanol was supplied as specified percenlages (wiw) n a liquid diel. As the density of the dist
|lw-as not reported, the elhancl doses cannot be accurately delermined. Howewar, as the diet
twas probably at least as dense as water, the ethanol doses were [ikely grealer than 8.45 gikg-d
{females at 5%}, 6.8 g/kg-d (males at 5%), 11.7 g/hkg-d (females at 10%), and 10.1 g/kg-d
{males at 10%). Ten percent ethanal in diel was clearly toxic lo both sexes, whila 5% caused
mild effects in females and more significant effects in males.
Data Quality ~ Refiability | '
'Data Reliability Remarks
[
:
Reference
 ——— — — e ———— et
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. . oxbcity E first:
EPA High Production Volume (HPV) Ropeated Dose Toxlcity
Gponsor i ___; Sponsor Mamed in Consartium Craati Date |_—

CAS Mumnsr | 175 Ethiyl alcohal Siudy Mumbear | |

Consartiain ] Ethanal HF Challenge Consartim Caompleted: -

== Remarks | Hmmbarg.. B.. Kronew, T., and Exner, A, {1988). Subchronolc toxicity inwﬂsllﬁllnn of ethyl
\alcohol @ test for lowest effective dose (led) to be used in a long-term béoassay for
\carcinogenicity. Mational Board of Occupational Safely and Health, Solna, Sweden.

Two subchronic studies are reparied by Hoimberg at gl., and are saparhleiy summarized in this
daishase.
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Toxisity End Polnt:

EPA ngh Production Volume (HPV) Repeatad Dose Toxlcity
: sponsor Bamed in Consartium Creatn Date E—l

Ethyl alcohal Sty Numiber | 2§

Ethanal HEV Challenge, Consartium Gampleted: | ]

S e = — crre— s e P e .

Revision Date:

"Remarks |[Ethancl was spectroscopically pure.

Chemical Categary
IMethod |
=> Method/Guideline followed
]

1Subchronic toxicity shady

3> GLP | Unknown _! »> Year study performed 1985

Eﬁpm:ias |
rat [

>> Strain | Mammal strain| [Sprague-Dawley

!?hh:!?!-.T

>> Number of males perdose | | 16| >> Number of females per dose | | 0

== Route of hdminim:ﬂuﬁ'l |Oral is?mla-_.-r.maﬁc fiquid diet)

>> Exposure Period | o0

»> Fragquency of treatment iﬁaiy

>>Doses 1, 2, 3, 4, 5% wiw athanol In liquid dist

> Control Group| No .

>> Post observation period| Not reported.

> Statistical Method | Mo tesis of significance, apparently,

Remarks for Method|
f
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Touicity End Paint:

EPA High Production Volume (HPV) Repestad Dasa Toxicity
Sponsor ID —'_il Sponsor Mamed in Consortium Croptn Data | -
GAS Number [ o E4175] ., Ethyl slcahol Stucy Mumbar r:'

Comsortia 1D |' T -l Ethanol HPY Challenge Consartiim Completed: -

——————— e e
— S - —————————————
' Age at study initiation: 43 days.
[* No. of animals per sex per dose: 10 per dose group
" Note whether vehicle used and concenlration/volume: Ethanal was supplied in nutritionally
balancad liquid diet at specified wiwd,
* Satellite groups and reascns they were added: None.
* Clinical ohservations performed and frequency (clinical pathelogy, functional observations,
ete. |- Bedy weight was measured weekly and food consumplion was measured caily. At siucy
sermination, blood samples were taken for measurement of aspartate aminolransferase end
alanine aminotransferase,
* Organs examined al necropsy (macroscopic and microscopic). Liver and kidneay; the spleen

wes also weighed. _ : uf

Results
i_;rli}hEL Precision =

»> NOAEL dose 2 »> Unit' % wiw EIOH in diet
>> NOAEL Effect

Vary mild and in?remunl.'ll-.-ar lesions

== LOAEL Precision =

>> LOAEL dose| | 3 >> Unit| [% wiw E1OH in diet
>> LOAEL Effect Mild liver lesions

>> Actual dose received by dose level by sex
[Not available. See conclusions section.

=> Toxic mpqns?l

Body weights and serum liver enzymes were nofl affected by freatment, and kidney findings were i
minimal, Hepatic canlrolobular sieatosis ncreasad in severity with dose, as did tha frequency
and severity of Mallory bodies (hyaling) and acidaphilic degeneration and necrosis. Mast liver
findings were absent or mild al 2% wiw ethanol in diel, aut became more significant at 3% and
[higher dose.

== Statistical results,
|No significance lests were perfurmad, but means, stendard devialions, and group sizes are given.

Results Remark
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EPA High Production Volume [HFV] Eﬁﬁ?&mlw
Fponsof |0 sponsar Narmed in Consortiym creats ot | [N

Siucly Magmibar | IS |
Compbeted: -

#

- m—— e e T ———
* Body weight: Al groups gained weight, though final weights decreased with dose,
* Foodiwater consumption: At the 1%, 2%, 3%, 4%, and 5% whw ethanal in biquid diet levels,
daily ntakes were respectively 201 mi diebkg-d, 185 ml dietkg-d, 184 mi dist/kg-d, 188 ml
dietkg-d, and 182 ml diet’kg-d.
* Description, severity, ime of onsat and duration of clinical signs: No adverse responses ware
iobserved,
* Dphthalmologic findings incidence and severity: Not examined.
* Hematological findings incidence and severity: Mot examined
* Clinical biochemistry findings incidence and severity: Liver anzyme activities did nol appear to|
wary regulasly with dosa.
* Mortality and lime to death: No deaths occurred.
* Gross pathalogy incidence and severily: Livers of the 1% and 2% groups sppeared rroeral,
hut in the higher dose groups, livers appearad yellowish (frue for most animals given 5%
ethanal in diet).
i" Organ weight changes: No dose-related changes in liver, kidney, or spleen weights (absolute |
or relalive) were seen. |
* Histopathology incidence and severity: Periportal and centrolobular hepatic sleatosis was
sean in all animals, with the severity increasing with dose. Mallory bodies were seen al 3%
sthanal and higher concentrations, and acidophilic degeneration and necrosis &t 4% and
higher. RE cell prolferation was slight at 1% and 2% ethanol in diet. A few kicdney tubular
\easts were noted at doses of 1-3%. and a few calcifications at doses of 3-5%. In all greups,

some very slight-sfight degiree of tubular fatly change occurred.

Conclusions

These resuits are for the second of two subchronic siudies of ethanal in rals reported in the
same publication. Concurrent conirols were not used in this sub-study, complicaling the
‘evaluation of the liver findings. In addition, rats in this sub-study were younger than in the olher
lexperiment. The authors identified 3% wiw ethanal in diet == producing a "slight effect” on the
liver, and selected it as the maximum dose for a long-term cancer bioassay. As the density of
the liquid diet was nol reported, the sthancl deses cannot be accurately determined. However,
as the diet was probably ai least as dense as water, the ethanol doses were likely grealer (nan

2 glg-d (at 1%}, 3.9 glkg-d (2%), 5.8 glkg-d (3%), 7.5 g/kg-C (4%), and 8.1 glkg-d {5%).
Data Quality ~ [Reliability

Data Rellability Remarks
I
Reference
— __—_——#
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Toxicity End Point:

EPA High Production Volume (HPV] Repeated Dosa Taxicity

Spanstr I Spansar Marmed in Consortium Croate Data r_]

GRS Nurmbir || | e i e Ethyl alooknl Stugy Nainbar | |

ComsortiB D] | Ethanal HPV Challange Consartim Completed: =

- I ——————————— . ———————————————— L m —— —— - T ———
=> Remarks | Halmberg, B., Kronevi, T., and Ekner, A {1886). Subchronic toxcity investigation of ethyl
L talcohol: & test for lowest effective dose (led) to be used Ina long-term bioassay for
carcinogenicity. Mational Board of Occupational Safety and Heaith, Solna, Swadan.

—

Two subchranic studies are reportad by Hodmbarg et al., and HE.SEDEI;‘:ItEIlj' summarzed in this
database.

f
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Taxicity End Poirt:

EPA High Production Velume (HPV) Repeated Dase Toxicity
spenserid [ M SponsorNamed in Consortium Greotinee (]
CaS Mumber _u—rﬂLl Ethyl alcahal e gk m

Cotsortla D - Ebhamnal HEV Challenge Consoartiom Compleied: [ ]
—— — e ———
Revision Date:
Test Substance |
Remarks| 95% ethanol by infrared s;iéuhmmpy
Chemical Category
Method

»» Method/Guideline followed |

National Tmi:-._i_'li.r Program 13-week toxicily protocol )
>>GLP Yes | [>> Year study performed | 1991
= Eplﬁhi_-:

rat | _
> Strain | Mammal strain| [Fischer 344/N. ' |
(i .'Sm-—l M
>> Number of males per dose 10] > Number of females per dose | 0
>> Route of Administration  Oral (drinking waler) -
[>> Exposure Period | | I
>> Frequency of treatment | Ad lib, 7 diwk
E;ﬂnmi 5% wiv ethanal in dmson ped watar ]
== Control Group Yes ]
> Post observation period | MNane
[»> Statistical Mathod | - and F-tests (used by preparers of this summary)
Remarks for Method |
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EPA High Production Volume (HPV) Rapaated Data Toulciy
Spansor (0 E—“_—_} Sponsar Mamed in Congortilim Croats Dath

GRS Number | "TEal7s] | Ethid aleohol Ghugy Nusiiber
Consortia 1D _jl Ethanal HPY Chatlangs Condorthem Complabed:

ese—————————

* Age at study initation: 43-45 days when stared on test.

* Mo. of animals per sax par dose: 10

* Note whether vehiche used and concentrationivolume: Ethanol was diluted in delonized water.
* Satelite groups and reasons they were added: Satellite groups of 10 animals were used for
hematology and clinical chemisiry exams at 3 and 23 days.

* Clinical chservations performed and frequency (clinical pathology, functional observations,
stc.)- Body weights and water consumption were measured weakly, ana clinical abservatons
were made weekly, Hematology and chnical chemistry exams at day 3, day 23, and week 13.
Sperm matility was evaluated at the end of the study.

* Organs examined at necropsy (macroscopic and microscopic). Complele necropsies were
iperformed.

Results.

>> NOAEL Pracision =

b_:NDAEL dose | 5 = Ul:i't_| % in drinking watar

?’Mﬂ rh MOAEL found

>> LOAEL Precision =

>> LOAEL dose : & >> Unit % in drinking water

'>> LOAEL Effact

Increased concentration of bile acids, decreased thymus weight, increased heart weight.

== Actual dose received by dose level by sex
[about 1 gid
>> Toxic response

‘Cnly one ethancl dose level was used " Absoiute and relative thymus welghts and reticulocyte
count were decreased at termination, while relative heart welght and sarum bile acds were
increased.
=> Statistical results
Effects mentioned hare are significant at the 0.05 level.
I

Results Remark |
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Toxicity End Point:

EPA High Production Volume (HFV]' Repeated Doss Toxicity
Spensor 0 | ____El Sponsor Named in Consartium Creote Dutn _

CAS Mumber | g 4175 Ethyl alcolwol Sauely Mumbes | _1.
Consorain, [ _- Cthanal HPY Challenge Consorthum Compheted: e

| Bedy weight: Terminal body weight was not affected by treatment.

I Foodiwater consumption: Drinking water consumption was not affected by treatment.
* Description, severity, time of ensel and duration of dinical signs: No adverse signs were
reodied.
* Ophthalmologic findings incidence and severity: Not examined.
* Hematological findings incidence and severity: Reticulocyle count was decreased at 13
weeks. Some other hematologic paramters were altered at day 3 and/or 23 but not at week
13. Most values differing from control values differed by less than 10%.
* Clinical biochemistry findings ncidence and severity: Serum concentrations of total proten
and bile acids varied from control values at week 13, while two other parametars differed only
&t day 23, Total protein was decreased al cay 23 but increased al week 13 (by less than 105
lin each case), while bile acids at week 13 were increased by 33%.
* Martality and time to death: No premature deaths occurred.
* Gross pathology incidence and severity: See below. Sperm parameters were unaffected by
reatment
* Organ weight changes: Relative heart weight was increased by about 10%, while absolute |
'and retative thymus weights were decreasad. [
* Histopathology incidence and severity: Mild cardiomyopathy occurred in all control and 810
test animale, and mild nephropathy poccurred in all animals.

=

\Conglusions

These dats ere extracted from an NTP study of urethane in drinking water [at multiple doses)
with or without 5% wiv ethanol, NTP did not compare the 0% and 5% ethanol controd groups
|with pach other. Compared to animals drinking deionized water onky, animals drinking weater
with 5% athanol had a decrease in thymus weight of about 20% afier 13 weeks. Reliculocyte
counl was Increased. and serum bile acid concentration increased, at 13 weeks, while soma
other parameters varied from control values at day 3 or 23. Reproductive ssues and spearm
counts were not affected by treatmeni.

Data Quality|  [Reliability Data are deemed highly reliable.

[Data Reliability Remarks

iThia. axperiment was sponsoned within the last 10 years by the National TDZI{I-I.'}-EH-I;.IQ}' Program
lanl;l iz thus expected to be of high quality,

Page 11 of
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Toxicily Emnd Foini:

EPA High Production Volume (H P‘U’] Repeated Dose Toxicity
Jgpr=r D S Sponsor Named in Consortium Create Dabe
GAS Mumibes | Gl ral Ethyl alcohol Sy Mumbar

ComsorislD | ! __ | Ethanol HPV Challenge Consortium Comnplsted:

> Remarks | INational Toxicology Program (1986). NTP Technical Report on Toxicity Studies of Urethane in
- Drinking Water and Urethane in 5% Ethanal Administered to F344/N Rats and BEC3F1 Mice,
WTP: Research Triangle Park, NG.

General
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& % Taxicity End Polnt:
EPA High Production Volume (HPV) Repeated Dose Tolcity
Spansor D |j_| Sponsor Mamad in Consartiurm Create Dt

CAS Mumber . | G ? Ethwl alcohaol Sruichy Mammiar
consertia i [ ]  Ethano! HPV Challénge Consortivm Completed:
arw—
= = Revision Date
Remarks| 95% ethanol by infrared spectroscopy
-
IChemical Category
Method
>> Method/Guideline followed |
National Taxicology Program 13-week toxicity protocol o

»>>GLP Yes >> Year study performed  1991)
== Specles )

Ira |
>> Strain |Mammal strain| Fischer 344/N
>>Sex F |
> Number of males per dose | 0 == Number of females per dose | 10
>> Route of Administration  Oral (drinking water)
=> Exposure Pnr;p-ij = o0
> Frequency of treatment  Ad lib, 7 diwk
~»>Doses 5% wiv ethanol in deionized water. & |
== Control Group| Yes ]
>> Post observation peried| None
s Statistical Method - and F-tests {used by preparers of this summary)

'Remarks for Mathod
ol
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" Age at study initalion: 43-46 days when started on tesl.

* Mo. of animals per sex per dose: 10

* Mot whather vehicke used and concenirationivolume: Ethanol was diluled in delonized waler.
* Satelite groups and reasons they were added: Sateliite groups af 10 animals were used for
hematology and clinical chemistry exams at 3 and 23 days and week 13.

* Clinical phservations performed and frequency (dinical pathology, funclional cbservations,
ele.). Body weights and water consumplion were measured waekly, and clinical observatons
wers made weekly, Hematology and clinical chemistry exams al day 3. 23 and week 13.
Waginal cytology was performed 12 days before study errmination.

* Organs examined al necropsy {macroscopic and macrescopic): Complete necropses were

performed.

Results

=> NOAEL Precision <

> NOAEL liu.ﬁn_n!

5 == Unit| % in drinking water
»>» NOAEL Effect IT‘TCI-N'DHEL e

>> LOAEL Precision | =

»> LOAEL dose| 5 >> Unit | !_-a';. in drinkirg water |
»> LOAEL Effect Increasad concentration of bile ackds, Increased estrous cycle length, hepatodiaphragmatic

innl:tulns.

> Actual dose received by dose level by sex
| ﬁnu! 0.8 gid
[»> Toxic response |

'Only one ethanal dose Jevel was used. Body and organ weights were inaffectad by 13 weeks of |
exposure to 5% ethanal in drinking water, while alanine amnotransferase was decreased and
serum bile acids were increased at the end of treatmeant. Hepatodiaphragmatic nodules were
observed only in ethanol-exposed animals.
s> Statistical results

Effacts mentioned hera arg slgniﬁé.ant at the 0.05 level,

Results Remark
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* Bedy weight: Terminal body welght was not affected by treaiment.
* Foodiwater consumption: Drinking water consumption was nol affected by treatment.

* Description, severity, ime of onset and duration of clinical signs: No adverse signs wera
reated.

* Ophthalmologic findings incidence and severity Not examined.

* Hematalogical findings incidence and severity: Several parameters were altered at day 3 or
23, but none differed significantly from confrol valuas at 13 weeks. Changes were usually very |
slight.

* Ciinical biochemisiry findings ncidence and severity: The only clinical chemistry paramelers
diffaring from control values at week 13 were sarum alaning aminotransferase (decreased by
labout 10%) and bile acid concentration (nearly doubled). Estrous cycle length was increased
by a bit less than ane day.

* Mortality and time to death: No premature deaths ecourred.

* Gross pathology incidence and severity: See balow.

* Organ weight changes: No significant changes,

* Histopathology incidence and severity: Minimal nephropathy occurred in 40% of test animals
and in 0% of conirals. Mo liver lesions were found in conltrols, but 40% of test animals had
hepatodiaphragmatic nodules.

Conclusions |

These dala are extracted from an NTP study of urethane in drinking water (at multiple doses)
with or without 5% wiv athanol. NTP did not compare the 0% and 5% elhanol control groups
with each other. In the 5% ethanol group, increased concentration of serum bile ackds,
decregsed concentration of alenine aminofransferase, ncreased estrous cycle length, and
;hapaludiaphragmuc nocules were obsanved.

Data Quality, ‘Reliability Data are deamed highly refable.

'Data Reliability Remarks

FThis experiment was spensered within the last 10 years by the Natlonal Toxicolagy Program
Eand Iz thus expectad to be of high quality.

Reference
>> Remarks National Toxicology Program (1895). NTP Technical Report on Toxicity Studies of Urethane in
o T 'Dmklng Water and Urethane in 5% Ethanol Administered to F344/MN Rats and BEC3F1 mice.
NTF: Research Trianagle Park, NC.
= c=— o
# rer— —
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Revision Date:
Test Sub |

[Remarks 95% ethanal by infrared spactroscopy

‘Chemical Category

Method
>»> Method/Guideline followed |

National Toscology Program 13-week toxicity protocol

i |

»> GLP | Yes >> Year study performed | 1991

|== Species
[mause

>> Strain | Mammal strain  BSC3F1

[>> Number of males per dose | | 10 == Number of females per dose 0

'>> Route of Administration, [Oral (drinking waler)

>> Exposure Period 0

B> Frequency of treatment | Ad b, 7 diwk

s>Doses 5% w/v ethanal in deionized water.

== Contral Grpup_! Yes

'>> Post observation period None

=> Stalistical Method | 1- and F-iests (used by preparers of this summEary}

Remarks for Method|

e ——————— e ———— r—
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* Age al study mitizton: 43-46 days when staried on test.

* No. of animals per sex per dose: 10

* Mote whether vehicle used end concentration/volume: Ethanol was diluted in deionized water.
* Satellite groups and reasons they were added: None.

* Clinical observations performad and frequency (clinical pathology, funclional cbsenvations,
alc.): Body weights and water consumption were measured weekly, and dinical obsarvalions
wers made weekly. Sperm motlity was evaluated al the end of the slucdy.

* Organs examined at necropsy {macroscopic and microscopic): Complate necropsies were
iperformed.

Results
»> NOAEL Precision <

»» NOAEL dose 5 [>> Unit| % in drinking water

>> NOAEL Effect 'y NOAEL found

»> LOAEL Precision =

j>> LOAEL dose| L 5 E_Uniﬂ (% drinhﬁg water

>> LOAEL Effact 'Body and organ weight increases; decreased sperm concentration.

>> Actual dose rilﬁaived_:l by dose level h]r_lamt_
\About 0.4 gid | =

>> Toxic response |

Only one ethanol dose level was used. Relative to controis, term inal body weights in aethanol-
axposed mice wera increased, as were absolule heart, kidney, lver, and lung weights, and
relative liver weight The concentration of sperm In eauda epididymiz was decreased by aboul
0%, Minimal nephropathy cccurred in 30% of ethanol-reated animals, compared to 10% of
lcontrol animals. Fatty change of the liver accurred in 20% and 0% of reated and control

animals, respectivaly.
»» Statistical results
Increases In body and organ wekghts, and decreases in aperm count, are signficiant at the 0.05 level.

|Results Ramark
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* Body weight: Terminal body weight was increased by an averaga of 2.5 g by ethanol
(treatment
* Fooddwater consumption: Animals given ethanel in water drank significantly more water than
controls.
* Description, severity, time of onset and duration of clinical signs: No adverse signs were
noted.
* Ophthalmolegic findings incidence and severity: Not examined.
* Hematalogical findings incidence and severity: Mot examined
* Clinical biochemisiry findings ncidence and severity: Mot examined. [
* Mortality and time to death: No premature deaths occurred.
* Grogs pathology mcidence and severity: See below.
* Organ weaight changes: Absolute heart welght was increased by 11%, absoluta kidney wizight
E_.' 12%, absalute liver welght by 18%, and abselute lung weight by 16%. Retafive liver weight

as increased by 11%.

* Histapathology incidence and severity: Minimal nephropathy occurred in 30% of treated
animals and 10% of control animals. Fatty change in the liver occurred in 20% of traated
animals and 0% of controd animals.

Conglusions |
These data are extracted from an NTP stucy of urethane in drinking water (at mubiple doses)
with or withoul 5% wiv ethanol. NTP did not compare the 0% and 5% sthanol groups with each
\othar, Mala mice given ethanal in water gained significantiy more weight, showed increased
relative fiver weight, fatty change in the lives, some mild nephropathy, and decreased sperm |
count.
|

Iﬁ—ﬁbﬂﬂﬂiﬂ- Eplhh-i'l'i-ﬂ Data are deemed highly reliable. 3 = ]

Data Reliability Remarks

This experiment was spansored within the last 10 years by the National Tesdcology Program
land is fhus expected to be of high quality

=> Remarks INational Toxicology Program (1998), NTP Technical Report on Toxicity Studies of Urethane in
=5 Drinkirg Water and Urethane in 54 Ethano! Administered 1o F344/N Rats and BECIF1 Mice.
WTF: Research Triangle Fark, NG.
General
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Comsortia 1D I Ethanal HPY Challengs Consorkium Gomplebed: -
- — — Revision Date:
Test Substance
| Remmarks | '85% ethanol by infrared spectroseopy
Chemical Category
>> Method/Guideline followed _
National Toxicology Fruuram 13-week I;-:rm;;rﬂg,r protocol )
5> GLP| Yos 1 >> Year study performed | 1991
== Species -
Imouse —]
>> Strain | Mammal strain  BEC3F1
>> Sex F '
; s
>> Number of males per dose | 0| == Number of females per dose | | 10
== Route of Administration| |[Oral (drinking water) _-
>> Exposure Period | 80
I;:- Fregquency of treatment | Ad lib, 7 diwk -
>>Doses!| 5%, wiv athanol in deionized water, '
> Control Group Yes
>> Post observation period| Nane
>> Statistical Method | - and F-lests (used by preparers of this summary)
'Remarks for Method |
—_ s e —————————
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™ Age at study initiation: 43-46 days when started on lest.
* Mo, of animals per sex per dose: 10
* plote whether vehicle used and concenirationfvodume: Ethanol was diluled in deionized water.
* &atellite groups and reasons they wera acded: None.
* Chnical ohservations pedformed and frequency (dinical pathology, funclional observalions,
atc.): Body weights and water consumption wene measured weekly, and clinical observalions
were made weekly. Vaginal cytology was performed 12 days before study terminaticn
* Organs examinad at necropsy (Macroscopic and microscopic). Complele necropsies were

Er_‘_fc:n‘md.
>> NOAEL Precision = ]
>» NDAEL doss| | g5 > Unit|[% in drinking waler =
> NOAEL Effack Body and organ weighls, estrous r:_n.fn:lﬂ length. ]

[>> LOAEL Precision | >

's> LOAEL dose| | 5 >> Unit| % in drinking water

== LOAEL Effect Mo LEWEL found

>> Actual dose received by dose level by sex |

About 0.3 g'd

»> Toxic I‘H-PI:'I'II-H. .

IOnly one ethanol dose was used. Body and organ weights (relafive and absolute) were
unaffected by etharol reatment, nor was estrous cycle length. Frequencies of non-necplastic
lesions were not notably different, compared to control animals.

=> Stalistical results

No diffierences between treatment and control groups were significant at the 0.05 level.

Results H:amnri't__

* Body weight: Unaffected by treatment.
" Feodiwater consumplion: Waler consumption was somewnal decreased in the ethanol group. |
[* Description, severity, time of onset and duration of clinical signs: No adverse signs were
‘moded.

* Ophthalmalogic findngs ncidence and severity: Not examined.

* Hematological findings incidence and severity: Mot examined.

Pege 22 of
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'Conclusions

* Clinical hiochemistry findings incidence and severity: Not examined.

* Moriality and time o death : No premature deaths occurmed.

* Gross pathology incidence and severity: See below,

* Organ weight changes: Mo organs weights differed significantly from confrol values.

* Histopathology incidence and severity: Non-neoplastic lesions did not differ nodably in type or
frequancy, comparad to control.

These data are extracted from an NTP study of urethane in drinking water (at muliple dosas) |
\with or withoul 5% wiv ethanol. NTP did not compare the 0% and 5% ethanol control groups |
'with each other. Exposure to 5% ethanal in drinking water had little effect on femnale mice:
organ and body weights were unchanged, and frequencies of nen-necplastic lesions ware not
vary different from control values. Estrous cycle length was unchanged. Time spent in

diestrus and proestrus was somewhat increased, but it is not dear if these changes were
significant.

Raliability| Data ere ceemed highly relisbls.

\Data Reliability Remarks

Reference

>> Remarks

This experiment was sponsored within the last 10 years by the National Toxicology Program
and is thus expected o be of high quality.

National Texicology Program (1596). NTP Technical Report on Toxicity Studies of Urethane in |
irikirig Water and Urethane in 5% Ethanol Administered to F344/N Rats and BECIF1 Mice.
EI'P: Rasearch Triangle Park, NC.
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Revision Date:

Test Substance (.

Remarks |82% pure ethanal

Chemical Category |
Method
> Method/Guideline followed

Fartility mmnenfby confinuous breeding: NTP pfﬂtﬂdﬁl_

== Tast Type

Two genesation study

:-:LLH ‘Unknown ' P Year study performed _ 1985
;: Epm:i“_ mouse B |
[>> Strain | Mammal strain |CD-1
== Sex I Biath |

>> Number of males per dose | | 20 => Number of females per du&_ﬂ ] 20|

>> Route of Administration | Oral (drinking water)

>> Exposure period | 105
>> Fraquency of treatment | Ad b

> Doses 5, 10, 15% (viv) ethanol in wales [>> Gontrol Group, Yes
| |
>> Premating exposure period for female. | [P:7d, F1: 74 d.

> Promating exposure period for male. P17 d F1:74d.

> Statistical Method | [Kruskal-Wailis, Mann-Whitney U, Chi-square, ANOVA
[Remarks for Method

‘
1
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* Mumber, age, sex per dose for P, F1 and FZ, if appropriate: P generalion: approximately @
weaks cid on receint, 11 weeks old at the start of exposure. About 20 animals/sex/dose

group, F1 animals (20; high-dose only) were mated when about 74 days old.

* Mote whether vehicle used and concentration/volume. Ethanol was given in deionized,

:ﬁllemd waler.

* Dosing schedules and pre and post dosing observations periods for P, F1 and FZ, if
appropriate: P generation: dosed during a 7-day pre-mating period, then continuously far 88 |
deys. F1 animals (high-dose only) continued on ethano: until mating.

* Mating procedures {MVF ratios per cage, length of cohabitation. proof of pregnancy): Animals
‘ware maled in pairs. P breeding pairs cohabited for 98 days. Litters were proof of pregnancy.
F1 animals were cohabited in pairs for 7 days.

* Standardization of litters (yesino and if yes, how and when ) Net applicable.

* Parameters assessed during siudy P and F1 ae appropriate
| - Clinical ohservations perfformed and frequancy (clincal pathology, functional chservations,
ede.): Mone reported.

- Esfrous cycle length and patiem (number of days spent in each phasa). Mol studied.
e Sperm axamination {epididymal or vas sperm, concentration, motility, morphology):
[Assessed in F1 high-dose males only.

- Organ welghts: In adult, high-dose F1 animais only. Liver, kidney/adrenal, and male sex
Organs.

* Parameters assessad during study F1 and F2, as appropriate: F2 parameters were litter cata.
| - Clinical sbservations performad and frequency (weight gain, growth rate, elc.): Weight gain |
of high-dosa F1 animals was assessed over 74 days. [
- Others, for example anogenital distance, if parformed: Not measured.
- Drgans examingd at necropsy {macrescopic and microscopic); Mo examinatan.

;Eﬁﬂ.ﬂ!i
>> Parental Precision/NOAEL = _
>> Parental NOAEL dose | 15/>> Parental NUnit used | (% EXOH In water
>> Parental NOAEL effect assessed Fertilty ' |
Eﬁgantal PrecislonLOAEL| >
>> Parental LOAEL dose | 15/[>> Parental LUnit used | % EOH in water
>> Parental LOAEL effect assessed No LOAEL found

>> F1 Precision/NOAEL = ,

5> F1 NOAEL dose | 10 >» F1 NUnit used % EtOH in waler
=>F1 NOAEL sffect assesse  |Live pups per litter, % live, sex ratio, weight

>> F1 Precision/LOAEL. = ]

{=> F1 LOAEL dose 15 = F1 LUnit used % EfOH in waler

>> F1 LOAEL effect assesse  Live pups per liter: male, female, or combined

e ——————————— ——— e ———————
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'== F2 Precision/NOAEL <
>> F2 NOAEL dose 15 > F2 NUnit used, % EtOH in water

»> F2 Precision/LOAEL =

> F2 LOAEL dose 15 [>> F2 LUnit used % E10H in water

>> F2 LOAEL effect assesse | Adjusied lve pup welght-male, female, or combinad

> Actual dose received by dose level by sex
Approximately 6.8, 13,6, and 207 g/kg-d
== Parentall F1 Data

|Ethanol treatmert had no significant effect on the proportion of breading pairs producing at least one litter during the |
continuous breeding phase, or the number of litters per pasr.

==0ffspring Data,

F1 offspring of the 15% ethancl pairs had fewer ive pups/litter. Their F2 offspring weighed less as pups than
Enl.ml pups, malas, females, or both sexes. [

== Statistical results
'Decreased weights or live pups/litter were significant at the 0,05 level.

—

El:nﬁult; Remark |

* Parartal data and F1 as appropriate, provide gualitative descrptions of dose-related
iobservations where dose-related observations were sean:

|" Body weight: In the P generation, postpartum body weights of femalas were not affected by
icontinuous ethanol treatmant during at least the first five litters, Body weights of P males were
'also unaffected, Weights of F1 pups (all liters combined at each dose level) were nol affected
by parental sthanol exposure. Pups in the final F1 liters exposad to 15% ethanol pre- end
posinatally weighed less than controls at birth and days 21 and 74, Tha F2Z olfspring of the
15% ethanal group (the only group mated) showed decreased adjusted pup weight.

* Foodjwatar consumption; Waler consumgtion data are given in the appendid, but no
ipomment is made.

|* Description, severity, time of ense! and duration of clinical signs: None reported. and none
was ohserved In a prefiminary range-finding study covering this dose range.

* Fertility index (pregnancies/matings): In the P matings, the fertilty indloes were 87, 100, 100,
and 945 in the confral, 59, 10%, and 15% ethanol groups. In the F1 matings, the indices
wera 85 and §5% in the control and 15% athanal groups. None of the differences were
ctafistically significant,

* Precoital interval (winumber of days unlil mating and number of estrous periods until mating]:
Mot reported,

* Duralion of gestation {calculated from day O of pregnancy): Cumulative days lo litter for each
pair ara reported in the appendix. but not discussead.

* Gestation index (live litters/pregnancies). Mot reported.

* Changes in lactation: Mol studied.

* Changes in estrus cyclas: Not studied.
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* Effacts on sperm: Only F1 males from the 15% ethanol group were lested. There was a
statistically significant decrease in percant motile sperm, but no changes in sperm
concantration, percent abnormal sperm, or percent talless sperm.

* Hematological findings incidence and severity: Not measured.

* Clinical biochemistry findings incidence and severity: Not measured.

* Mortality: Mortality of P animals is reporied, but not discussed.

* Gross pathology incidence and severity: Not studied,

* Number of implantations: Mot applicabla (continuous breeding protocol).

* Number of corpora lutea (recommended): Mot applicable.

* Owarian primordial follicle counts: Not applicable.

* Organ waight changes: F1 males from the 15% ethanol group, sacrificed as adults, showed
|decreased body weight and decreased weights of the left testis'epididymis, the right
epididymis, and the seminal vesicles. When adjusted for body weight, testis, epididymis, and
seminal vesicle welghts were not different from controls, In F2 females (15%], no abselute
changes in organ weights were reported. In these animals (males and fermales), relative Iner
waight and kidney/adrenal weight were increased.

* Histopathalogy incidence and severity: Not studiad,

|

" Offspring toxicity F1 and F2, as appropriate, provide quadilalive descriptions of dosa-refated
\ohservations where dose related observalions were seen

* Litter size and waights: Not given,

* Sax and sex ratios; Sex ratios in the F1 generation (three ethanol concentrations) and the F2
generation (15% ethanol only) wera not affected by treatment.

* Wighility indeax (pups surviving 4 days/iotal births): Mot reported. However, litters bom 10 P
lexposed o 15% ethanol, the number of live pups per litter was resduced.

" Post natal survival until weaning: Not reported.

[* Effects on offspring (grossly visile abnormalities): Not reported.

* Postnatal growth, growth rate: Pups in the final F1 ltters exposed to 15% ethanol pre- and
pastnatally weighed less than controls &t birth and days 21 and /4.

* aginal opening (F) or preputial separation (M): Mot studied.

* Other observations, for instance anogenital distance, if measured: Not studied.
* Organ weights: Described above.
| - Gross pathology: Mot examined.

In this sludy. breeding pairs (P) of CO-1 mice were exposed continueusly to ethanol in drinking
water during a 7-day premating period and the following 98 days of cohabitation. Ethanol had
no discernible effect on the fertility of these P animals. Of the F1 generation, only pups from
pararts exposed fo 15% ethanol continued in the study, with conlinued exposure to 15%
ethanol until mating (to exposed animals). I this F1 generation, animals weighed less than
controls at birth, dey 21, and day 74, The mating and fertility indices of these F1 animals were

not statistically different from conlrols, although the values were lower than at the comparable

dose in the P generation. The posipartum weights of tha mated F1 females were statistically

significently decreased, compared to controls. In F1 litters (ie., born to P animais), fhara wera

fewer live pups at the 15% ethanol dose leval, while in F2 litters (15% athanal), lve pup weights

were reduced. Other litter endpoints examined were proportion bom alive and sex ratio.

Thess data suggest fetotoxicity of ethancl at the 15% level. Changes cbserved in F1 aduls at

|15% ethanol included decreased percent motile sperm and relative liver and kidney weights,
—a—ﬁ
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iOwerall, ethanel in drinking water at concantrations up to 15% had no demonstrable effect on
feertility in this two-generation study.

lliia_ﬂuﬁliti; Reliability These data seem highly reliable.

'Data Reliability Remarks

This report, conducted an behalf of the National Toxicology Program, used a reproductive
toxicity protocol also applied lo scores of other chamicals & part of a large resesrch program.
The mathods seem stendardized, and the report Includes profocols and results for individual
gnimals as well as a gualily assurance stalement.

Reference
> Remarks George, J., Myers, C., Real, J., et al, (1985). Ethanol: Reproduction and fertility assessment in
T D-2 mice when administared in the drinking water. Mational Toxicology Program.
PBAS 144973
abstract of the ethanol is presented by Lamb, J., George, J., Real, J,, et al. {(1997). Environ. |
Health Perspect. 105 Suppl. 1:309-310. Resulis of all 48 chemical tests, and a review of the |
continusous breeding protocal, are published by Morrissey, R, Lamb, J., Morris, R, et al.
{1988). Fundam. Appl. Toxicol. 13:747-777
General .
I
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Revision Date:
g s etz

[Remarks| Ethanol, not described :

Chemical Category

>> Method/Guideline followed
Male fertility = : |
P> Taut Type| B
Male fartility

== GLP | Unknown => Year study performed  1989)
|=:=- Species _ﬂmue ) |
> Straln | Mammal strain Swiss Webster
>> Sex | M. |

> Number of males per dose

20/ > Number of females per dose | | 0
> Route of Administration Liguid diet

> Exposure period | 43
»> Fraquency of treatment ad lib

>> Doses| 0% and 25% sthanokderved calories | »» Control Group, Yes

»> Premating exposure period for female,  None

|=> Premating exposure period for male. | ISegquential rrmtinﬁa until 7 weeks of expOsLre

>> Statistical Method | [Fertilty: Chi-squars. Other: ANOVA
Remarks for Method
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* Number, age, sex per dose for P, F1 and F2, if appropriate: 20 males per dose and control
group. Placed on test at about 75 days of age.

* Mote whether vehicle used and concentration/velume: Elhancl was presented ad lib i a
nutritionally balancesd liguid diet at 10 or 25% of lotal calories. Twia control groups were used,
one racelving liquid dist {ad lib) with 0% ethanol-derived calonas, and anather pair-fed 10
animals in the 10% ethanol-derived calories group.

* Dosing schedules and pre and post dosing observations periods for P, F1 and F2, if
\appropriate: Males ware given ethanol or control treatments for 7 weeks and were maled
periodically to untreated females starting the first week of exposure. Females were pliowed to |
glve birth, offspring wene weighed, counted, and culled, then re-weighed at 21 days of age.

[;Maling procedures (M/F ratios per cage, kength of cohabitation, proaf of pregnancy): Two
females per male for four hours. Vaginal plugs were considered proof of pregnancy.

- Standardization of litters (yesino and If yes, how and when ); Litters were culled to a
maximum of § pups at birth,

* Parameters assessed during study P and F1 as appropriale: Sires were axamined for diet
consumption, weight, and fertility, Litter size, sex ratio, and pup weight at birth and at day 21
Were measuned,

- Clinical ohearvations performed and frequency (clinical patholegy, functional observations,
[ebe.): Mone menftionsd. |

- Estrous cycle length and pattemn (number of days spent in each phase): Not assessed.

- Sperm examination (epididymal of vas sperm, concanlration, mofility, morphalogy): Not
assassed,

:* Parameters assessed during study F1 and F2, as appropriate: F1 paramelers are listed
labove: pup weights and sex ratio. Mo FZ parameters were assessed as this was a one-
generation study

| - Clinical observations performed and frequency (weight gan, growth rats, atc ). Paternal body
weight was measured weekly., Pup weight was measured at birth and day 21.
| - Dthers, for example anogenital distance, if perfarmed: None,

- Organs examined at necropsy (Madrescopic and microscopic): Mot pecformed.

Results

>> Parental Precision/NOAEL = ]
>= Parental NOAEL dose 10/[>> Parental NUnit used | % EIOH-derived cal.

&> Parental NOAEL effect assessed Body weight gain

= P:repiilll_limchinnﬂ.ﬂhﬁ__ = .

>> Parental LOAEL dose | 25/>> Parental LUnit used % EtOH-derived cal.

>= Parental LOAEL effect assessed Body weight gan
>> F1 Precision/NOAEL =

>> F1 NOAEL dose | 25 > F1 NUnit used % EIOH-derived cal.

>> F1 NOAEL effect assesse |  Litter size, sex rafio, pup weight

Page 7ol 2
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'»> F1 Precision/LOAEL| > _.'
>> F1 LOAEL dose ' 25 > F1 LUnit used [% E1OH-derived cal.
f=> F1 LOAEL effect assesse | LOAEL nol defermined

> F2 Precision/NDAEL, |

>» F2 NOAEL dose | 0 [>>F2Nunit used||

> F2 NOAEL effect iu:un_ \One-generstion study only ;
== F2 Precislon/LOAEL _ .

>> F2 LOAEL dosa | g == F2 LUnitused

=> F2 LOAEL effect assesse -. One-ganeration siudy only .
j>» Actual dose recelved I:-ﬁinna level by sex .|.

13,9 glkg-d (10% EDC), 21.5 g/kg-d (25% EDC)
>> Parental/ F1 Data_

Mo toxic responses were noted in frested males, other than decreased weight gain at 23% athanal-derlved calories |
lin diet. Ferilty over 7 weeks of treatment was not affected.

>>Offspring Data|

No adverss offects on offspring were noted as a function of either level of patemnal ethanal treatment or guration of |
ireatment,

5> Statistical results
ﬁn statisticafly 3ig|1':ﬁ:£n'l affacts on offspring were noted. P-value for paternal body weight decrease nol given

Resulls Remark

- Parentsl data and F1 as appropriate, provide qualitative descriptions of dose-related
pbservaltions where dose related observations were saen

* Bady welght: Patemnal body weight means are shown graphically only, and were less at 255%
ethanol-derived calories than at 10 ar 0%, Offspring body weights were not affected by
freatment,

* Foodiwater consumplion: High-dose males were said lo consume bass diel. (Mote that pair-
fad contrals were used, however.)

* Description, severity, time of onset and duration of clinical signs: None reported.

* Ferlility index (pregnancies/matings): At least B0% for each ethanol cancentration at each
time point. Fertlity was at least as great as in pair-fed or standard controls.

" Precaital intarval (winumber of days unii mating and number of estrous periods until mating):
(Mot messured.

* Duration of gestation (calculaled from day O of pregnancy ). Pregnancies were camed to term. |
* Gestation index (live itters/pregnancies): Noi given.

* Changes in lactation: Not studied.

* Chanpges in estrus cycles: Not studied.

" Effects on sperm: Nol sludied.

* Hamatelogical findings incidence and severity: Not studied.

Paga Gof 2
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* Clinical biochemistry findings incidence and severity: Mol studied. |
i* Mortality: None reporied.
* Gross pathology incidence and severity: Mot studied.
* Mumber of implaniations: Not studsed.
* Number of corpora lutea (recommendead]: Not studied.
* Ovarlan primordial folicle counts: Mot studied.
* Organ weight changes: Not studied.

- Histopathology incidence and severity: Not studied.
* Offspring taxicity F1 and F2, as appropriate, provide qualitative descriplions of dose-related
observations whera dosa relaled observations were seen: No dose-related observations were |
mada.
* Litter size and weights: Litter sizes and weights were not affected by level or duration of
!palarnal ethanaol treatrment.
* Sex and sex ratios: Sex ratios were not affectad by level or duration of paternal ethanol
treatmant.
* Wiability index (pups surviving 4 days/total births ) Mot measured- culled at birth.
* Past natal survival until weaning: No mortality wes reported.
* Effects on offgpring (grossky visible abnormalities): Not studied.
* Postnatal growth, growth rate: Pup weighl al day 21 was not affected by leved or guration of
\paternal ethanaol treatment.
* Vaginal opening (F) or preputial separation (M): Not studied.

' Oither observations, for instance anogenital distance, if measured; Mot studiad.
* Oirgan weights: Not studiad.
| - Gross pathology: Mol studied.

In this experiment, where male mice were mated every other weak during 7 weeks of ethanol |
rasiment. ethanal had no effect on fertility of males or on litter size or pup welight when present
in a liguid diet at 10 or 25% of lotal calories. Both pair-fed controls (to maintain agual levels of
nufrition) and standard controls wers used.

Reliabllity |

Data Reliability Remarks

Abel, E. (1989). Duration of petemal alcohol consumption does nat influence offspring growth
iand development. Growth Devel, Aging 53:195-189. [
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CAS Number neg Ethyl alcahal Study Mumser [0 3]
Consoria O | ! Ethanol HPY Challenge Consortium Completed. ]
—— S— o
Revision Date:
Test Substance |

Remarks |'E'mam4, not described

[Chemical Category |

= Method/Guideline followed |

|Femate fertiity
== Test Type
Female fertility _ B
>> GLP [Unknown >> Year study performed 1982
>>Species| ral | | |
> Strain  Mammal strain | Holtzmann
prSex|F |

>> Number of males per dose | | 0 == Number of females per dose | 10
>> Route of Administration Oral (liquid diet)

> Exposure period : 112
>> Frequency of treatment  Ad iib, daly |

>> Doses| (5% athanol (wiv] in iguld diet o {:unu-ul_ﬁruu—pi Yes
i

= Premating exposure purlud'fhr female. | i15 whke, or B wWks p!us B whks off ireatmeant,

|>» Premating exposure period for male. | None, although possibie during overnight mating.

>> Statistical Method  One-way ANOVA
[Remarks for Mathod
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* Number, age, sex per dose for P, F1 and F2, if appropriate: 10 females per dose group, age
20 days, weighing 45-55 g. F1 offspring were not dosed or mated, so there was no F2
igeneration.

* Note whether vehicle used and concentration/volume: Ethanol was supplied in a liquid diet.
* Dosing schedules and pre and post dosing observations periods for P, F1 and FZ, if
appropriate; Females wera given liquid diet containing ethanal ad lib for 16 weeks prior to
maling, of for B weeks, followed by B weeks on standard |ab chow, Dosing ended afier
mating. Two conirol groups were used, one receiving standard lab chow, and the olher pair-
fed to the animals receiving 5% athanol in diet.

|

* Mating precedures (M ratios per cage, length of cohabitation, proof af pregnancy): Mating
occurred 16 wks after the start of exposuras, Ratio implied is 1:1, and cohabitation was for
about 14 hrs. Sperm-positive vaginal smears were considered proof of pregnancy.

| - Standardization of litters (yesing and if yes, how and when k Not apolicable. Study ended
with delivery of F1 pups.

* Parameters assessad during study P and F1 as appropriate

- Clinical ohservations performed and frequency (clinical pathology, funclional observalticns,
lam.}: Daily examination for vaginal palency and daily vaginal lavage; weekly determnation of
[body wesght.
| - Esfrous cycle length and pattern {number of days spenl in each phasel Average duration of
estrous cycle was lengthened by 16 wks' ireatment with 5% sthanal, compared to pair-fed or
kab chow controls. Cycle length was not increased by & whs of treatment followed by & whs of
lab chow diet. The longer ethanal treatment slso caused greater imegularily in cycle length.

[ Sperm axamination (epididymal or vas sperm, concentration, motility, morphology): Mot [
-rapplh:able.

* Parameters assessed during study F1 and F2, as appropriale

. Clinical observations performed and frequency (weight gain, growth rate, etc.): Number and
body welght of pups was recorded,

- Others, for example anogenital distance, F parformed: None.
| - Organs examined at necropsy (macroscopic and microscopic): Ovares and uter of some P
females wera axamined, but no F1 pups were necropsiad,

Results
&> Parental Precision/NOAEL | <
>> Parental NOAEL dose | 5 >» Parental NUnit used  Scethanol in dist

>> Parental NOAEL effect assessed Estrous cycie langth

>> Parental Precision/LOAEL | <=

::;:F'umntal LOAEL dﬂue_ 5 == Parental LUnit I.F.Hd !%Bﬂ'lann-_l-_i'! diet
== Parental LOAEL effect assessed Estrous cycle Img’ﬁh !
>> F1 Precision/NOAEL <= |

»>F1 NDAEL dose | ' 5 [»>F1 NUnit used| % in materal diet
[=> F1 NOAEL effect assesse |  Body weight |




. ; Toxicity End poinl:
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> F1 Fucillnnn_ﬂAEl.;i =

»» F1 LOAEL dose | 5 2> F1 LUnit used|[% in maternal diet ]
== F1 LOAEL lffﬂﬂt assesse | Mo LOAEL delermined ' |
>> F2 Precision/NOAEL | |

== F2 NOAEL dose | ' 0 > F2NUnit used | ]

>> F2 NOAEL effect assesse | F2 generation not assessed ) ,
== F2 Precision/LOAEL

>>F2 LOAEL dose | | 0 >>FzLUnitused
>> F2 LOAEL effect assesse | |F2 generation nol assessed
== Actual dose received by dose level by sax

1421 glkg-d '
>= Parentall F1 Data

[Increased estrous oycle langth and J:y'c.le irregularity after 16 weeks of athanal treatment, but not after 8 weeks of
freatment with an 8-week recovery on lab chow. Mo histological findings.

>>Offspring Data
Mo adverse effect on # pups live at birth, litter size, or pup weight.

>> Statistical results
increased estrous cydle lengih (p<0.05) and cycle Freguiarty (p<0.01) in the 16-week ethanol group. Increased
\age at vaginal patency (p<0.01} for both treated groups.
Results Remark

* Parental data and F1 as appropriate, provide qualtative descriptions of dose-related
abservations whare dose related observations were seen: Effect of duration of exposure, not
dose, was assessed. Effects were seen chiefly in females given ethanol in diet for 16 weeks,
not in famales given this diet for B weeks and then lab chew for 8 weeks, Estrous cycle length |
was increased, and cycle iregularity increased, by 16 weeks of expasure to 5% ethanol in diel.
& o vaginal patency was Increased by both ethanol exposure regimens. E:oth kab chow and
ir-fed controls were used. Histological exam was performed on the 8-week group enly (and
\controlsy; no abnormalities of ovares or uler were fourd. Pregnancy rate among the 1B-waek
‘animals was B0%. All pups of ll litters were [ve-born, Ethanol treatment had no effect on litter
size of pup weight,
* Body weight: Female body weights were measured, but nol neporied
* Foodiwater consumpticn: Not raported, but of necessity recorded since there was a pralir-fed
conirol for the 16-week-ExposUure groug.
; Description, sevarity, time of onset and duration of clinical signs: Mo clinical #igns wera
reported.
* Ferlility index (pregnancies/matings): Females were mated over a two-wesk penod.
Pregnancy rate was 80% (8/10) for the 16-week group, 100% in the pair-fed and B-waak
groups (373, 7/7), and 75% in the lab chow control (3/4).
i e = == .}
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* Precoital interval (winumber of days untl mating and number of estrous periods until mating):
Nol reported.

|* Duration of gestation (calculated from day O of pregnancy): Not reporied.

* Gestation index (live litters/pregnancies): All pregnant animals delivered live litters.

* Changes in lactation: Not assessed.

* Changes in estrus cycles: See sbova.

* Effects on sparm: Mot assessed,

* Hemalological findings incidence and saverity: Mot assessed.

* Clinical biochemistry findings incidence and severity: Not assessed.

* Bdoriality: Mane reported. Al pup wera born live.

" Gross pathology incidence and severity: Not assessed.

* Nurnber of implantations: Mot assessed,

* Number of corpora lufea (recommended): Not assessed.

* Owarian primardial follicle counts: Mot assessed,

* Organ weight changes: Not assessed.

| - Histopathology incidence and severily: As described above, all uler and evaries examined
fwiere nomal.

* Dffspring tosdcity F1 and F2, as appropriate, provide qualitalive descriptions of dose-refated
ohsarvations where dose related cbservallons were seen: Mo dose-related effects were found
in F1 pups.

* Litter size and weights: Unaffected by treatment al the p=0.06 level,

[* Sex and sex ratios: Not given.

* Viability mdex (pups surviving 4 daysitotal births): Not assessed.

|* Post natal survival untl weaning: Not assessed.

* Effects on offspring (grossly visible abnormalities): Not assessed.

* Posinatal growth, growth rate: Mol assessad.

* \aginal opening (F) or preputial separation (M): Average age of vaginal patency was Te-77
days in bath groups of ethanol-lreated rats, significantly clder than in conirol groups (41-68
idays)

. Other cbservations, for instance anpgenital distance, f measured: Mot assessed.
* Organ weights: Not assessed.
- Gross pathology: Mot assessed.

Ethanal treatment (5% wiv in liquid diet} affected ovarian funclion in rats during a 16-waek
t period by Increasing estrous cycle lenglh and irregularity, and delayed vaginal
atency during both an B-week and a 16-week treatment. Howeve, fertilily was not affected,
or litter size or pup weight. The findings support observations of menstrual dysfunction in
lalcoholic wamen.

Data Quality Reliability |

—

Data Reliability Remarks
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Reference
> Remarks | 'Knseger, W., Bo, W. and Rudeen, P. {1082). Female reproduction during chronic athenol
consumption in rats. Pharmacol. Biechem. Behav, 17:628-631. |
General |

This study was a fullrﬁw-up to Bo et al. (1982), separately summarized.
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Revisien Date:
Test Substance
‘Remarks  Ethanol, not described 3
Chemical Category |
Method|
== Method/Guideline followed |
Fernale raproductive texcity =
> Test Type |
Female fertility o
>>GLP| [Unknown | > Year study performed | 1982
> Species  rat - |
=> Srain  Mammal strain |Holtzrmann . B
P> Sex [F_
> Number of males per dose 0 [>>Number of females per dose 9
>> Route of Administration (Oral (liuid dist) ) '
=» Exposure period - 55
>» Frequency of treatment | Ad lib, daily
>> Doses| [2.5% and 5% ethanol (wiv) in liguid diet >> Control Group, Yes
>> Premating exposure pqn'iud for female. iEﬂ-ﬁE darys A
> Premating exposure period for male. iﬁ_aﬂ no matings attempled.
B> Statistical Mathed | ANOWVA anr_;!_DuErian’a multipie range test
Remarks for Method
ey e —— ——
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* Mumber, age, sex per dose for P, F1 and F2, if appropriate: 8-11 animals per group; age 20
days at the starl. Mo matings were attempted, so there were no F1 or F2 animals.

* Mole whether vehicle used and concentration/volume: Ethanal was supplied in a liquid diet.
* Dasing schedules and pre and post dosing observations periods for P, F1 and F2, if
appropriate: Diets were supplied ad lib for S0-55 days. Pair-fed controls wera usad at each
ethancl dose; lab chow coninols were also used,

* Mating procedures (MIF ratios per cape, length of cohabitation, proof of pregnancy): Not
applicabla.
- Standardization of littars (ves/ino and if yves, how and when): Mot applicable.

* Parameters assessed during siudy P and F1 85 appropriele

- Clinical cbservations performed and frequency (clinical pathology, funclional cbeervations,
ete.): Animals were weighed weekly, and examined daily for vaginal patency, Once patent,
vaginal lavages were made daily.

- Estrowis cycle langth and pattern (number of days spent in aach phasa): Pallerns not
determinad.

- Spenm examination (epididymal or vas sperm, conceniration, motility, morphology): Not
applicable. |

[* Paramelers assessed during study F1 and F2, as appropriate: Nol applicable.
| - Clinical abservations performed and frequency (weight gain, growth rate, ate.): Not
{appdicabla.
| = Others, for example anogenital distance, if performed: Mot apolicable.
- Organs examined at necropsy (macroscopic and microscopic): Mot applicable.

Resulls
'>> Parental Precision/NOAEL =
>> Parantal NOAEL dose 2 >> Parental NUnit used % sthanal in diet

»> Parental NOAEL effect assessed Vaginal paléru:f, uterusfovary waights, histology
>> Parental Precision/LOAEL  |=

>> Parental LOAEL dose || 5 »» Parental LUnit used | % ethanol in diet

== Parental LOAEL tl'l'm'tmaﬁuud_ ,"Jaﬁl'nal patency, utmm'nuar!r_ W‘E'Q_"!?-_ histology
>> F1 Precision/NOAEL|

== F1 NOAEL dose 0  >=>FiNUnitused
== F1 NOAEL effect assesse | No F1 generation examined

5> F1 Precision/LOAEL |
>> F1 LOAEL dose | 0] >>F1 LUnit used |

5> F1 LOAEL offact assesse | Mo F1 generation examined

== F2 Precision/NOAEL

=> F2 NOAEL dose | o [>>F2 NUnit used

Page 17 of
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|»> F2 NOAEL effect assesse | Mo F2 generation examined
=» FZ Precision/LOAEL

>> F2 LOAEL dose | 0 >>F2 LUnit used| N _ |
>> F2 LOAEL offect assesse | |No F2 generation examined —— _ |
>> Actual dose received by dose level by sex |

[2.5% ethanol in diet: 8-12 g/kg-d. 5%:15-20 glwg-d
== Parental/ F1 Data |

[Fernale rats given 5% ethanol in liquid dist for 5-55 days (bul not 2.5%) showed adverse effects on body weight,
time to vaginal patency, and ovarian or ulerire weight or histelogy.

==Offspring Data
Mol applicable,

> Statistical results
All effects al the 5% ethanol concentration were significant at the 0.05 or 0.01 level,
I

‘Results Remark

——

* Parental date and F1 as appropriate, provide qualiiative descriptions of dose-related

obsarvalions where dose releted observations were seen: Adverse effects were seen only in

famales given 5% ethanaol in Bquid diet for 50-55 days. These animals exhibited longer time to
ginal patency, failed to begin estrous cycles, showed decreased body weight gain, had
aries containing only & single generation of corpora lutea, had infantile vaginal and uterine
ithaliurm, and decreased uterine and ovarian waighl. Rats given diets contalning 2.5%

ethanol were similar in all these respects to pair-fed and lab chow contrals.

* Body welght Body weights of 5% ethanol animals anc their pair-fed controls were less than in

olher groups.

* Food/water consumption: These were measured, of necessity, in order (o properly dose pair-

fed controls, but measurements wera not reported,

* Description, severity, time of onset and duration of clinical signs: No adverse sins wess

raported,

[* Fertility indax (pregnancles/matinga); No matings were attampted.

* Precoital interval (winumber of days until mating and number of estrous periods untll mating):

Mol relevant.

* Duration of gestaton (calculated from day 0 of pregnancy): Mot relevant,

* Gestation index (live litters/pregnancies ) Mot relevant.

* Changes in lactation: Mot relevant.

* Changes in estrus cycles; High-dosa animals did nol exhibit estrous cycles, as obsanvad by

vaginal lavage.

* Effects on sparm: Nol applecabie,

* Hematological findings incidence and severlty: Mot assessed,

* Clinlcal blochemistry findings incidence and severily. Not assesad.

[* Mortality: Mons.

[* Gross pathology incidence and severity: Not assassed.

e ——S—————
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* Mumber of Implantations; Not epplicabla.
* Mumber of corpora lulea (recommended); These weara examined, but not reported.  Animals
ipiven 2,5% ethanol showed numerous developing and prior corpora lutea, whereas animals
EQIﬂ:n §4% ethanol showed only & single generation of corpora lutea.
[* Ovarian primaordial follicle counts: Mot assessed,
* Organ weight changes: Lterina and ovarian weights were decreased in animals given 5%
ethanal i liquid diet

- Histapathalagy Incikdence and sevarity; As described above, avarian, utaring, and vaginal
tssuas appearad immatuna.
* Offspring toxicity F1 and F2, as appropriate, provide qualitalive descriplions of dose-related
abservations where dose related obsarvations were sean: Mot applicable.
* Litter size and waights: Not applicable.
* Sex and sex ratios: Mot appbcable.
* Viability index (pups surviving 4 daysitotal births): Not applicable.
[* Post natal survival untll weaning: Mot applicable.
* Effects on offspring (grossly visible abnormaliies): Mot applicable
" Postnatal growth, growth rate: Mot appicable.
" Vaginal opening {F) or preputial separation (M): In two of eight rats given 5% ethanal in liquid
idiet, vaginal opening did nol oocur within the S0-day exposure parod; in ofhers, it was delayed |
compared to confrols, Age at vaginal opening was unaffected by treatment with 2.5% ethanal.

* Other observations, for mstance ancgenital distance, If measured: Nat applicable.
* Organ weighis: Literine weights were decreased by about 6%, and ovarian weights by about
50%, in rais treated with 5% ethanol in diet. Weights were unaffecied by treatment with 2.5%
ethanal,

- Gross pathology: See above.

Conclusions
Cwarian function was suppressad in rals given 5% ethanol (wiv) in liquid diet for 50 days, bul
nat in rats given 2.5% ethanal. Both pair-fed and lab chow controls were used, so nutritional
Ildeﬁmmc'_.r was net thought responsible for the adversa effects.
e e T

Data Quality  Reliability : |

Data Rellability Remarks

»» Remarks Bo, W., Krueger, W., Rudeen, P., and 3ymmes, 5. {:I 9H2Z). Ethanok-induced alteralions in the

morphclogy and funclion of the ral ovary, Anat, Reo. 202:255-260.
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Texiclty End point:

EPA High Production Volume (HPV) Taxicity to Reproduction

Sponsor 10 1} Sponsor Named in Consartium Crnate Date

GAS Number 175 Ethyl aleohol Study Mernbar

Consortia D i Ethandd HPY Challenge Comsortiim Compheled:

o The findings of Bo et al, (1982) and Krueger et al. (1982) are supporied by many cther studies
of estrous cycling and ovulatory function in rats and other species. These are briefly
summarized by Gavaler, J. and Van Thiel, D. (1887). IMemational Commission for Frolection
Apainst Environmental Mutagens and Carcinogens, ICPEMGC Working Paper No. 15T
|Reproductive consequences of alcohal abuse: males and females compared and contrasted.
[Mutal. Res. 186:269-277.
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Texbzily End poink

EPA High Production Volume (HPV) Taxicity in Vitro {Gens Mutations)
OO 1 |L-I Sponsar Named in Consortium Eorst Hiah I:l
: Ethyl aleohad Stisdly Mumiaer [m

Consoria® [ T Ethancl HPY Challange Consprtium completed: I

Revision Date: |

Test Substance

Remarks Ethandl, not descrined

Chemical Category |

Method |

> Method/Guideline fellowed

Frotocal given by Gritfiths (1978) for melotic non-disjunction in Neurospora crassa ]

»= Test Type
Yeast Cytogenelic assﬁf

== Systam of Testing Non-acterial
== GLP | Unknown == Year study performed 1981

=> Species
:I_':I-IEI:J.I.II'GEFA;IFH crassa

=> Metabolic Activation

'plnt relevant

== Concentration
Mot stated

> Statistical Method | One-way analysis of varlance .

Remarks for Method

* Test Design: Paper gives summary of protocol of Griffiths (1579).
= Murnber of replicales; 5
- Frequency of Dosing: Once.,
| - Positive and negative contral groups and treatment: Mot described, but controls ware
included (see below). The spontarecus frequency of auxotrophs (see below) is very low.
- Mumber of metaphases analyzed for chromosomal studies: Mot relevant. Two haploid
strains of yeast, bearing different aleles relating to auxotrophy, are crossed. Six hours later,
the crossas are flooded with solutions of the test chemical. At day 30, ascospores from he
S ——————— e —————— e ——————
| |
Page fof 2




Touicity End peint:

EPA High Production Volume (HPV) ThGR R e
Spongar 1D sponsar Named in Consortium create oate [ TN

CAS Mumber, | RAL 5 Ethifl alcohil Sduichy Murmbar | 7]

Gonsortia ID Exhznal HPY Challenga Consortium Completnd: -

——rr: -
highest exposure compatible with fertility is plated on minimal medium. Only ascospores thal
fare disomic dua to non-disjunction will grow.

I

* Sotventivehicie, if used, and concentration: Not described.

* If follow-up study, describe how different from originel: Not ralevant. |
* Criteria for evaluating results {e.g. cefl evaluated per dose group): The number of disomics |
per number of colony-forming ascospores, or the number of disomics per number of treated
|BECOSDOres.

»>> Result Megative i
E:- Cytotoxic Concentration|

Concentration not given

>> Genotoxic Effects, Unconfirmed . . |

>> Statistical results
Mo shgnificant results

Results Remark

* Note test-specific confounding faclars such as pH, csmalarity, whether substance is volatile,
water soluble, precipitaled, etc., particulary f they effect the selection of test concentrations or
interpretation of the results: None described.

* Provide at a minimum gualitative descriptions of elemenis where dose effect relaled
iobservations were sean: Only ane dose- the maximum dose still allowing fertlity- was used.
II'«In:r melotic nondisjunction occurred.

;‘* Frequancy of reversions/mutations/abemrations, polyploidy as appropriate: No increase in
melotle nondisjunction occurmed.
* Mitotic index: Mot appticable.

Ethanol falled 1o produce meiotic nondisjunction in yeasi and was judged nen-genotoxic by the
’Gana—Tm Work Group.

Data Quality  Rojability| Highly reliable
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Toxicity End paint:

EPA High Production Volume (HPV) Tootcity In Vitre {Gone Mutations)
Snnmsoy 10 ;-_ —-] Sponsor Mamed in Consertium

GAS Humber Rl Fh Ethyl alcahiol

Consoria | -1 Ebhanal HPY Challenge Consarbum Conpletad -

Data Rellability Remarks

Thiesa data were mrmil'ad from published literalure by the U.S. EPA's Gene-Tox Program.

Only papers meeling crilera such as acceplable expermental design, inclusicn of proper
canlrols, eto, were wera evaluated.

Brockman, H., de Sarres, F., Ong, T., et al, (1984}, Mutaton tesls in Neurcspora crassa; A

raport of the U.S. Environmental Pratection Agency Gene-Tox Program. Mutal Res. 133:87-
134.

The original reference for the ethanol study is Griffiths, E. (1981) in: Stich, H. and San, R,
\editors. “Short-Term Tests for Chemical Carcinogens.” Springer: Mew Yark, NY.

The genatoxicity of ethanol was comprehensively reviewed in 1987 by Obe and Anderson for |
g International Commission for Protection Against Enviranmental Mutagens and Carcinogens
(Mutat, Res. 188:177-200). More than 30 in vitro experiments were included. The authors
oncluded that ethanol per se generally does not induce genetic damage in vitro, unléss the
test system is capable of metacblizing ethanol or a metabalic syslem |s added.

Page 3of 2




Toxicity End point:

EPA High Production Volume (HPV) TR e Pt
Sponsor 10 .-——-.-. -l Spoansar Named bn Consortium Create Date _
CAS Mumbers | s Ethyl aloohol Study Nurmber E |

Consortia D | -l Ethanal HFY Challengs Consortium Completed -

Revision Date:

Test Substance

Remarks| 91% pure ethanc!

‘Chemical Category

Method

>> Method/Guideline followed

Bacierial mulation

>> Test Type

AMmes test ' .

»> System of Testing Bacterial =
»> GLP [Unknown »> Year study performed | 1992

I— w
Salmonella typhimurium
> Metabolic Activation’

(Male Sprague-Dawley rat and Syrian hamster livers; Aroclor 1254-induced; used at 10% and 30%

=»» Concentration

1,3, 10, 33, 100, 333, 1000, 3333, 10,000 micrograma/piate

!ﬂ#&tﬂihﬁﬁal Method | Mone mentioned

IRemarks for Method
* Test Design
. Mumbser of replicates: Five per dose; in addition, the entire experiment was repeated,
| - Freguency of Dosing: Once, including preincubation.
| - Positive and negative control groupa and treatmeant: Positive controls were included- the
chemical used depended on the Salmonella strain and whether a metabolic activation sysiem

was added. _ .
= Humber of metaphases analyzed for chromosamal studies: Not applicable.

m
Pagadof 2 |
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Tazicily End polnk:

EPA High Production Volume (HPV) Trmheiy Tn M ANt

Sponsor 10

Sponsar Mamed in Consortiurm Creaie Date _
ke Fi Ethyl alcobol : Sy Mumbar | :'.

Cohsdriie D i | Ethanol HEY Challenge Consortium Cnmpleted: [ ]

—

* Salvantvehicle, i used, and concentration: Mol appiicable.

[ If follow-up study, describe how diffarent fram original; Mot applicabla.

" Criteria for evaluating results (e.g. cell evaluated per dose group): Combinatien &f magnitude
of increase i number of his+ revertanits and shape of dose-response curve. A chamical was

=27y

>> Result| Negative
=> Cytotoxic Concentration |

Mot reported. Initial screaning studies were done fo delermine ihe appropriate dose range.

»» Ganotoxic Effects With metabolic sctivation [

== Statistical results
|Hnt applicable.

[Results Remark

* Note test-gpecific confounding factors such as pH, mﬂant'g,r whether substance Is volatile, |

ter soluble, precipitated, elc., particularty if they affect the selection of test concentralions or
interpretation of the results: Nona.

* Pravide al a minimum qualitative descriptions of elements where dose effect related
observations were seen;: Ethancl dic not produce even a two-fold increase in his+ revertants at
any dose in any of the five Salmonella strains tested, with or without rat or hamster lver
laxtracts.

|

* Frequency of reversions/mutations/aberrations, polyploidy as appropriate: Revertants did not
increase by two-fold at any point,

* Mitotic index: Not applicable.

Ethanol failed 1o Induce reversions in any of five Selmonella typhimurium tester strains, with or
without metsholic activation, over a wide range of doses (up to 10 mg/plate).

1
[ FS=

Data Quality Reliability Highty refiable

= e ——— e —————— e —
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Taxicily End point:

EPA High Production Volume (HPV) ToxilyIn VAo (Gene Muttors

Sponsor 1D

Sponsor Named in Consorthum Ctiaie Date -
GAS Number | 4175 Ethyl alcohal : Sty Mumber iji

Consartm 1D Ethanal HPY Challenge Consortium

'Data Raliability Remarks.

[Ethanol was tested within the National Toxicology Program'’s mutagenicity lesting program, and
fwas tested in five Salmonedla sfrains over 2 wide range of concentratians, with and without two
matabolic induction systems in fwo concentrations. Positive controls were included.

>> Remarks [Zeiger, E., Anderson, B, Hawarth, S_ al al. (1992). Salmonelia mutagenicity tests: V. Results
o I'Frnm the testing of 311 chemicals. Environ. Molec. Mutagen. 19 Suppl. 21:2-141.
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Toxicity End poing:

EPA ngh Production Volume (Hpv] Toxicity in Vitro {Gene Mutations)
Spomsar il 1* ! spensor Mamad in Congortium Creats Data _

Ethyl alcohol Stidy Momber
Ethanol HPY Challenge Consortium Campiated- -
Ay rr—
Revision Date:|
Test Substance | |

thnaﬁcs| [Five types of ethanal were used: synthelic anhydrous 100%, synthetic 95%, 85% grain sleohol,
05.6% grain alcohol, and dehydrated abeolute 100% grain alcohal,

Chemical Category
Method |
E_l_ll-athnd.l'ﬁuiduli ne followed

R mutatest

== Test Type
Bacterial forward mutation ias?a';r
> System of Testing| Bacterial

P> GLP | Unknown >> Year study performed | 1985

(>> Specles |
E. coli RK+ (replicative killing competent; strain CHY&32 )
>> Metabolic Activation |

I
INone

=> Concantration |

Various concentrations i::atrmsrn 11 and 23% '-'.':-.-j

>> Statistical Method  Nane described

Remarks for Method |

* Test Design: This strein caries a kethal gene (RK+) that is repressed below 38 deg. C. and
derepressed above this temperaiure. Afte treatment with potential mutagens at 30 deg. C.,
cells are plated and cultured at 42 deg. C. to detect surviving RiK- mutants.
- Number of replicates: Three per concentration.
- Frequency of Dosing: Reaction mixiures were exposed to ethanol for 10 minutes hefare
ating.
p‘- ngglnve and negative confrol groups and treatment: Negative controls (no chemical
treatments) were used, |

————————————— e ————————————————————————————
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Texicity End podmt:

EPA High Production Volume (HPV) Tawlcity in Vitro (Gene Mutations)

Spansor |0 : £ponsor Mamed In Consartium Creats Date |-'|
CAS Wi ber T Ethyl alcohol ; Sty Nurmher ::E}

Congortia D’ o o :-J Ethanal HPY Challange Consartium Coampletad: ==

* Solventvehicie, if used, and concentration: Bilution {If any) of ethanol stocks was not
discussed. Ethanol samples were tested with and without 209 dimethylsulfoxide.

* If follow-up study, describe how different from original: Mot relevant.

* Critaria for evaluating resutts (e.g. cell evaluated per dose group): The mutation index
{mutation freqguency In treated cultures/mutation fregueny in controds) must be at least 2 to be
considered evidence of mutagenicity,

Results

== Result| Positive i
=» Cytotoxic Concentration
[Cytotoxicity was measured, but results were not reported in detsil

> Genetoxic Effects Dosa-response -

| S-t.lii-th;ll r-HuIt_n!
No statistical tesls were done.

| =

[Results Remark

* Note test-specific confounding factors such as pH, osmolarity, whether substance is volatile,
et soluble, precipitated, etc., paricularly if they effect the selection of test concentrations or
terpretation of the resuliz: Mo confounding factors apparent.

* Provide &t @ minimum gqualitative descripions of elements where dose effect relatad
lobeervations were seen; All ethanol preparations elicited BK- mutanis, as indicaled by
mutation indices of 2 ar more, Graphical resulis show distinet, sieep cose-response curves for
all preparations with threshalds of approximatety 18-19% viv.

* Frequency of reversions/mutations/aberrations, polyploidy as appropriate: All preparations
increased the rate of RiK- mutations, giving mutation indices of up to 50 at the highest dose
tested.

* Mitotic index: Mot relavani.

Conclusions

The five ethanol preparations showed similar dose-responze curves for induction of RK-
mutants, with thresholds of 18-19% wiv. Additicn of DMS0 lowered the threshalds. No
metabaolic activation systems were added, so mutation could be due to (&) trace contamirants
in ethanal, (b) bacterial metabaollte, (c) direct mutagenic effect of ethanol, (d) indirect effect of
edhancd.

PageBol 2
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Toxichty End point:
Toxicity in Vitro {Gene Mutations)

EPA High Production Volume (HPV)
Spowisar 1 Sponsor Named in Consartivm Create Date [..-l

CAS Humbr 54i75] - Ethyl alcohaol

e

Con=ortia IO | _] Ethanpal HFY ﬂlil.lfangﬂ Consartium Ceomipletad: -

Data Quality  Reliability

Data Rellability Remarks |

Reference

>> Remarks Hayes. 5. (1985). Ethanol-induced genoloxicity. Mulal. Res, 143:23-27.

[Page G of 2 |
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Toxieity End poiant:

EPA High Production Volume (HPVY) Toxiclty in Vitro (Gene Mutations)
Sponsor [0 |L-I Sponsor Named in Consortium Creates Db _]

CAS Mumber [ $17% Ethryl alcohol Siuiely Murikes m

Consortia 1D | -l Ethanol HPY Challange Consortium Compbeiad: -

Revizlon Date:

Test ! B -

[Remarks| Industrial D594 athanal and analytical grade absolute 100% ethanol. o \

Chemical Category

s
== Method/Guideline followed

Sister chromalid exchange in GHO cells {as described by de Raat, 1579)

e T
== Tast Type
Sisber chromatid exchange assay

>> System of Testing Non-bacterial

>> GLP  Unknown »> Year study performed | 1983

P IEPEEIH |
Chinese Hamster Ovary cells
>> Metabolic Activation

—

Rat liver homogenate {0.02 miimi}, induced with Aroclor 1254, and coenzyme solution |

== Concantrathon

0.3.9,79,158, I Eg

'Remarks for Method |

* Test Design: CHO calls were incubated with ethanal for 1 hr; half of samples had a 10-minute
preincubation with the metabolic activation system. After reatment, bromodeoxyuridine was
added, and cells were incubated for anather 24 hr before harvesting and counting of sister
chromalid axchangos.

- Mumber of replicates: One or two par concentration,

= Frequency of Dosing: Once for 1 hr.

- Posithve and negative control groups and treatment: Megative control (no ethanal) but no
positive control was used.




CAL Mumbar

Consortia 1D

Towicity End poing:

EPA High Pr"ﬂdu{:ﬂﬂ'ﬂ Volume {HPV) Taxicity in Vitro (Gene Mutations}
SponEar 10 ,_! Sponsar Named En Consortidm Blaate Gats _

Ethyl aloohol Study Nurmber | 4]

Ethanol HEY Challengs Congortium Cowrpleed: -

- ———————————————— e 22—
= Mumbar of mataphases analyzed for chromosomal sludies: 20 par slide.
* Solventivehicla, if used, and conceniration: Not discussed.
* If follow-up study, describe how diffarent from origingl: Extended earliar work by tasting
alcoholic beverages also,
* Criteria for evaluating results (e.g. cell evaluated per dose group): No statistical tests done.
Results’
»> Result Posilive
== Cytotoxic Gﬂnmnhﬂpﬂﬂ
Not tested. ) =

>> Genotoxic Effects With metabolic activation

[»> Statistical results

[No statistical fests wese performed,

_Rerﬁultu- Remark

* Note test-specific confounding factors such as pH, csmolarity, whether substance is volafile,
water soluble, precipitated, elc., particulary if they effect the salection of test concentrations or |
interpretation of 1he results; No confounding faclors apparent.

* Pravide 8t 8 minimum gualitative descriptions of elements where dose effect related
obsarvations were seen; In the presence of 5% mix, ethanol induced a two-fold increase In
ISCE/cell af a concentration of 3.9 g/l and & three-fold increase at 16.8 g/l. In the absence of
159, the maximum increase in SCE/cell was less than two-fold at 31.6 g/

!' Fraquency of reversionsimutationsiaberrations, potyploidy as appropriate: In the presence of
159, 31.6 g/ ethanol elicited about 30 SCE/cell, compared to 8.5 in cantrols. In the sbeence af
59, 31.6 g ethanol elicited about 15 SCE/cell, compared to 10.5 in confrols.

* Mitotic index: Mot relevant,

In the presence of 55 metabolic activation mix, ethanol at 31,6 g/l raisad SCE frequencies in
ICHO calls to three-fald control valees. Al the lowaest dese fesfed, 3.9 gfl, frequencias ware
oubled. No tests of statistical significance were performed, but standard devietions were _
ghven, and are relatively small. Increases in SCE frequancies in the absence of 39 were slight,
less than 100%. The effacts of the two types of ethanol did not appear Lo differ.

Rellability

Pape 11af |



Toxicity End paoini:

EPA ngh Production Volume (H'W} Toxicity in Vitro [Gene Mutstions)
el [lrg ﬁ Soonsor Mamed in Consoartium el _

GAS Humbar | G1175] . Ethyl alcahol Study Number |

Gansortia 1D | J Ethanal HPV Challenge Consortium Complatnd: ]

Data Reliability Remarks

These data were considered sufficiantly reliable for mclusion in a US EPA Gene-Tox report.
I

Reference |
>> Remarks de Raal, W., Davis, P., anc Bakker, G. (1983). Induction of sister—chromatid exchanges by
- aloohod and alcoholic beverages after metabolic activatson by rat-liver homogenate. Mutat, |
Fes. 124:85-90, |
Included in: Tucker, J., Auletia, A, Ciwino, M, et al, {1983}, Sister-chromatid exchange:
second report of the Gene-Tox Program. Mutal. Res. 287:101-180.
1 SN S—
General

lan earlier Gene-Tox report on SGE (Latl et al. [1981] Mutat, Res, 87:17-62) judged sthanal, in
the absence of metabolic aclivation systems, negative in this in vitro assay based on four
studies.
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Toxdeily End point:

EPA High Production Volume (HPV) Toxlelty In Vitro (Gene Mutations)
Sponsor Ik g sponsar Mamad in Consartiiem i Dt -

CAS Mumer £ Ethyl alcohol Siiichy Humbae. [......_..._-...._.5

Conearia D 1 Ethanol HPY Challengs Consortiam Completad! -

Revision Date:

Remarks| 100% reagent-grade ethanal

Chemical Category

>> Method/Guideline followed

Sister chromalid exchange in lymhocytes

>> Test Type |
Sister chromatid exchange assay
>> System ufTu-ﬂEng|Nm-ba-::tenal

»> Species |

Human
f=> Matabolic Activation

-‘*h-l GLP |Unknown >> Year study performed 1980

Mone

;-} Concentration

0.05, 0.15, 0.5% viv

== Statistical Method _ I-lest

'Remarks for Method|

* Test Design: Whole blood was taken from four humans (2 male, 2 femele) and treated with
ethancd and bromodeoxyuridine for 72 hr. After staining, sister-chromatid exchanges in
lymphocyles were counted.
- Mumnber of replicales: Threa.
- Frequency of Dosing: One treatment with ethanol,
- Positive and negative control groups and tresiment: Negative controds (no ethanol) but no
- Mumber of metaphases analyzed for chromosomal studies: 40Vconcentration/donor.
e e e e e L S S e —
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Toxicity End point;

EPA High Production Volume (HPV) Torcity in Vitro (Gene Mutations)
pnsos _._‘_-l Sponsar Mamad in Consortium

Crogte Oate

GAS Number [ 0 T E4175] . Ethyl alcohol _ Study Mumber
consamia i | [  Ethanol PV Challenge Consortium Cormphibed:
—
* Sohventivehicle, If used, and concentration: Nomne.
* If follow-up study, describe how different from original: Not relevant.
* Criteria for evaluating resulis (e.g. cell evaluated per dose group): Significance test,
Resuits
| Humi_ Positive _
|>> Cytotoxic Concantration

Nat tested _ ' '

>> Genotoxic Effects| Without metabalic activation |

o= Emiltlcal_[ﬂuﬁi

[All concentrations of ethanol produced statistically significanct increases in SCE frequencies (p<0.01).

Hﬂnul[.u Remark

Note test-specific confounding factors swch &s pH, osmolarily, whether substance is volatile,

ater soluble, precipitated, etc., partcularly if they effect the selection of lest concentrations or
interpretation of the resuits: None noted, All donors had abstained from alcohol for at least 43
howrs, and none ware heavy drinkers.

* Provide at a minimum gualitative descriptions of elements where dose effect related
ohaarvations wemns seen: The mean SCE fraguencies at 0, 0.03, 0.15, and 0.50% ethanc] wera
.93, 5,56, 6,57, and 6.86.

-

| Frequency of reversions/mutations/aberrations, polyploidy as appropriate; See above.

* Mitotic Index: Not relevant.

ﬂgn;lusigns-

|I_1.rm|:rhmytaﬂ from whala human blood treated with ethanal in vilre showed statistically
significant Increases in SCE/cedl. Since 3CE frequency did not change between the mid and
and high doses, a saturable process may be invelved. No metabolic activation system was
added to the blood, but blood cells themsalves might be able to generate acetaldehyde.

Data Quality Reliabllity | .

Data Rellablility Remarks

Fage 14 of
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Texicity End paint:

EPA High Production Volume (HPV) Texisity In Vitro (Gane Mutations)
SR 10 m Sponsor Mamed in Consartium Griaba Date

CAS Humber i e.4]_.='.5 Ethyl aleahal U e M | 5_‘

5 iyl o S

Consartia D | _':- Ethanal HPV Challenge Consortim Compheted:

These dafa wera considerad sufficiently reliable for inclusion ina US EPA Gene-Tox report.

Reference
>> Remarks | arez, M.. Cimino, L., Cory, M., and Gordon, R. (1980). Ethanol induction of sister chromatid |

anges in human cells in vitro, Cylogenet. Cell Genel. 27.66-69.

Inchuded in: Tucker, J., Auletta, A Cimino, M., et &l (1983). Setar-chromalid aschange:
{second report of the Gene-Tox Program. Mutal, Res. 287.101-180.
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Toxkcity End podnt:

EPA High Production Volume (HPV) Taxicity in Vitro (Gene Mutstions)
Soansor 10 :!] Sponsor Mamed in Consartium ot iy o ;-

GAS Mk 5417 : Ebiyl alcohol [ F Siudy rd.urrn;..n:.' | I:Z
Cangoriih I0 ' - P _| Echanal HPWV Challenge Cansartium Completed: -

Test Substance —

Hangﬂ-:g_'j r\rmlytical-grada sthanol

Chemical Category
_ﬂ&ﬂ:ﬂ.ﬂ
(== Method/Guideline followed
‘Sister hromatid exchange in lymphocytes
== Tast Type
Sister ﬂ'n_rgmatid exchange assay
>> System nf"l:;t-iﬁ';lum-nmﬁal

;E.LP_ Unknown | == Year study performed | 1988

>> Species |
IPrimary cultures - human ry!npmr:pas
> Matabolic Activation |

Tha arm-maﬂ_almhul debydrogenasa (ADH) andior ﬂmtﬂdeﬂiﬁé'dahydmgmam {ALDH) were sometimes used

>> Concentration
0.5%, 1% (viv)

>= Statistical Method | None

Remarks for Method

i' Test Design: The effect of incubation of human ymphocyles with ethanol and enzymes
known to metabolize ethanol (ADH) or its primary metabolite, acetaldehyde (ALDH) on sister
chromalid exchange frequendcies was assessed in vitro.
- Mumber of replicates: One per donor.
- Frequency of Dosing: Cells wers incubated in vitro with ethanol for 24 hours. Enzymes, if
addad, were present for 3 hours,
- Pasifive and nagative control groups and freatment: No posilive controls were used.
Megative controls, plus conlrols for enzymes and cofaciors, were used,
S B e S E— nrm— s R il ¥ T A L B e e = e LTS L WAL L
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Toxicity End poirt:

EPA High Production Volume (HPV) Toxicity in Vitro (ene Mutations)
Sponbss 1B I_. ..... - Sponsar Named in Consortiem Pl i E!l

o

_GAS Number P T Ethyl alcokol ; : Study Number I:lﬁ]

Cnnsartia 10 | e T !| Ethanad HPV Challangd Consortism Compiatad: =

- Mumber of metapi‘nase_ﬂ_malyzed for chromosomeal studies: 17-30 metaphases per blood
donor were axamied.

* Solventvehicle, if used, and concentration: Mot discussed,

* If follow-up study, describe how different from original: Mot discussed.

* Criteria for evaluating resulls {e.g. cell evaluated per dose group): Two to four donors per
dose group were used, depending on the experiment. Specific criteria denoting a positive
results were not described.

Resuits
- Result [Pasitive
== Oytotoxic Concentration

Mot measured

»> Genatoxic Effects| \With metabalic activation

>> Statistical results
Mo statistical tests were -pa'rﬁ:rrnad.

|FIHuH.E-ﬁﬂnnrk

* Mete test-specific confounding factors such as pH, esmolarity, whether substance is velatile,
wegter soluble, precipitated, elc., particularly if they effect the selection of test concenirations or
interpretation of the results: None mantionad.
I
'r Provide at a mnimum gualitative descriplions of elements where dose affect relatad
observations were sean: Tha SCE frequancy was higher in cultures contalning 1% ethanol

Eilnan 0.5%, and higher in cultures containing 1% ethanol, ADH, and NAD than 0.5% ethanol,

H, and MaD. The highest SCE frequencies were G-7-fold confrol veluas when enzymes
hvera added via dialysis tubes.

* Frequency of reversions/mutations/aberrations, polyploidy as appropriate: SCE frequencies
in unireated controls were about B-Timetaphase, with 0.5% ethanol, ADH, and MAD, abaw
J5/metaphese; with 1% sthanol, ADH, and MAD, 36-42'metaphase, For treatmant with 1%
ethanal alone, SCE frequency was about Timataphase.

* Mitotic dax: Not evaluated.

Ethanol alone did not cause an apparant incraase in the SCE freguency of human

lymphocytes, but definite increases were seen with the addilion of ADH or ADH plus NAD.

The increases were greater when enzymes were added to cultures in dialysis tubes, rather than

directly to cell cultures, probably due o a difference in washing of cells before labeling. When

ethanol, ADH, NAD, and ALDH were added to cultures, the increase in SCE frequancy was

—— — — e —— e — e ————— e e e e e
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Toxicity End point:

EPA High Production Volume (HPV) et YR s WA o)
SpLnsar i _...-.!I Sponsor Mamad in Consartium Create Date _l:
CAS Mumiber BT PR T Ethyl alcohal iy Study Mumbes Iﬂ

Consortia 1D | ChR ! Ethanal HFY Challergs Consoertiuim Coamplatad: -

Data Quality  Rojiability |

Data Reliability Remarks
These data were considerad sufficiently reliable to be included in 2 US EPA Gane-Tox raport.

Beference
>> Remarks | Obe. G, Jonas, k. and Schmidt, 5. (1986). Metabollsm of ethanod in vifro producas a

- icompaound which induces sister-chromatid exchanges in hurman peripheral lymphocytes in
i'.-ilm: acetaldehyde not ethanal is mutagenic. Mutat. Res, 174:47-51.

Included in: Tucker, J., Auletia, A, Cimino, M., et al. (1993). Sister-chromatid exchange:
second report of the Gene-Tox Program. Mutal. Res, 287:101-180.

The Gena-Tax report refarences other SCE studies of athanol nol presented in this robust
EUmmany.

[Page 18 of |
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Toxicity End poirt:

EPA High Production Volume (HPV) i

Sponssr 1D

Sponsor Hamed in Consertium Cmate Dabe L_J
CS Blurmksar 175 Ebfwyl alcohal Study Mumber r:l

Ebhame| HPY Challanga Concortium Completed: -

_ Revision Date:|
Test Substance ! |

"Remarks| Ethenol, not described

Chemical Category

Method
>> Method/Guideline followed |

TK +/- forward mutation éuua:.r, performed according to Clive et al. {1973)

>>Test Type|

I'i.-l'lémmalian call gene mutalion assay

>> System of Testing Non-bacterial

»> GLP [Urknown >> Year study performed | 1988

> Specles

maose
»> Metabolic Activation |

\Male Sprague-Dawley rals induced with Aroclor 1264

»> Concentration

0.082, 0.184, 0.368, 0.553, 0.738 malll without activation; 0.414, 0.465, and 0.517 with activation

== Statistical Method | two-taied Studen's Hest

‘Remarks for Method

* Tesl Design: mouse t:.rn‘]ﬁaﬁnma cell TH +- farward mutation assay, with and without
metabolic activation.

- Humbear of replicates: Threse per dose bavel, but six for negative control,
| - Frequency of Dosing: One four-hour exposure.
| - Positive and negative control groups and trestment: Negative control (no ethanol).
| - Mumber of melaphases analyzed for chromosamal studies: Mot relevant.

Eﬁqlmnwmida. if used, and concentration: Mol disclessed.

[Fags 16.of |



Toxicity End point;

EPA High Production Volume (HPV) Sty N0 e AU
Sponsar i | _! Sponsor Named in Consortium Craate Date _

e

CASMumbor |- . Gii7S|.  Ethylaleakol . Study Numbar | i
Consortia 1D | ol _l Ethanal HPY Challengs Consortium Completed: -

T I follow=wup shedy, describe how different from original: Mot relevant.
* Critaria for evaluating results (2.g. cell evaluated per dose groupk Two-fold or greater
increase in mutation frequency at 10% or greater tolal growth (compared to control),

Results

=> Result| Negative |
=> Cytotoxic Concentration |

Onily at the maximum concentration, wilh metabolle actvation, was total growth <10% of control.

>» Genotoxic Effects Unconfirmed

== Statistical results

Without activation, the lowest and highest concentrations of ethanol produced statistically significant increases in
mutation frequency (p<0.05 and <0.01, respectively). (More below. )

e s =

!H'.lr:ull:l- Remark

* Mote test-specific confounding faciors such as pH. osmolarity, whether subsiance is volatie,
water soluble, precipitated, etc., particularly if they effect the salection of test concenirations or
ferprefation of the resulls: None,

Erovide at @ minimwm qualitative descripions of elements where dose ellfect relaled
servalions were sean: MNo dear dose-relsted effecis on mutation ware sasen in the absence |

of metabalic activetion. With aclivation, the highest concantration of ethancl produced a

statisfically significant increese in mutation frequency. ‘

* Frequency of reversions/mutationsfaberrations, polyploidy as appropriate; Without metabaolic
activation, the muiation index values (relative mutation frequency) i treated growps, fram
lowest to highest dose, were 1.3, 1.1, 1.2, 1.1, and 1.6. With metabolic activation, the mutation
irdla values wara 1.1, 1.3, and 1.8,

* Mitotic index: Not strictly applicable. Total growth, compared 1o confrol cultures, wara 83, 84,
|53, 34, and 17%, from lowest o highest concentrations of ethanol, in the absence of metabolic
activation. With activation, tolal growth measurements were 43, 24, and 6%, from lowest to
highest ethanol concentration.

Conclusions |

Ethanol was tested al five concentrations in ihe ebsance of metabolic activation, and at three |
concentrations with activation, for its ability to cause forwerd mutations in cultured mouse [
lymphoma cells. Regardiess of activation, no conceniration increased the mutation index to 2,
the minimum criterion for & positive result in this assay. Ethanol was thus judged nat ta have
significant mutagenic activity by the investigators.

Data Quality  Reliabitity | B H

LF’ age 20 of
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EPA High Production Volume (HPV)
g Sponsor Marmed in El.:-nz.-i:lrti i

LS Ethiyl &l ool

S IR

CAS Hurmbear

Gormortts D

m Ethanal HPV Chalienge Consartim

TomicHy End point:
Taxicity In Vitro (Gene Mulaticns)

Create Dais

Stuschy Manmibor

Com ploted;

|Data Reliability Remarks

Weangenheim, J. and E-ulm‘uldi: G. (1988). Mouse lymphoma LS17BY thymidine kinasea locus

assay of 50 compounds. Mulagen. 3(3):193-205.

The results are supported by the work of Amacher, D., Palllet, 5., Turner, G., et al. {1980).

Point mutalions at the thymidine kinase locus in LB178Y mouse lymphoma cells. 11, Test

validation and intarpretation. Mulat. Res. 72:447-474. Ethanol was tested, without metabolic

activation, up fo 0.778 molfl and was non-mutagenic.

Page 21 of |
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EPA High Production Volume (HPV) Toriaty 1 e (Chvomasoml Absrraions)

Sponsor 1D | —l 3
apa Sponsir Namead in Consartism Craate Date :-]
GAS Numbes . [ i175] | Ethyl akcohol Study Mumbes [ ]

Consortia |0 T i Ethamol HFY Challenge Consartium Complatad: -

Revision Date: |
Test Substance 1

Hmnams| Distiibed ethanol

\Chemical Category
Method
>> Method/Guideline followed |

Bone mamow micronucleus assay

Micronucleus assay

2 GLP Unknown | >> Year study performed | | 1577

>> Strain  Mammal sirain Swiss
>>Sex M |

>> Number of males per dose 5 P> Number of females per dose | 0
>> Route of Administration |
Oral (drinking water)

o]

== Doses Time-weighted average: 23% and 33% ethanal

>> Exposure perlod 27 days - |

> Statistical Method | Student's Hest |

Remarks for Method

Page 1of 2




CAS MNucnlsar

& s T :
EPA High Production Volume (HPV) TR 16 Vil Fbrdeucidind Abissnilora
SoonsoriDd | """"' Sponsar Named in Consartium create e [T

Ethyl alcohal - Slieily Mumiber | 1]

Conzoria ID r____“ Ethanal HFY Challenge Consarticim Cormplated: -

I

* Age at study iniliation: 72-T3 days.

* Mo, of animals per dose: 3 in negetive control, 5 B ethanod groups, and 6 in positive control
*Wehicle: Ethanol given in water.

* Duration of tast: 2T days.

* Frequency of restment Ethancl given ad b, For positive canfral, ethyl methenesulfonate
(EMS) was injecied twice before sacrifica.

* Bampling imes and number of samples; Animals were sacrificed on the 271h day. Four
shides of stained bone marrow were prepared for each animal.

* Confrol groups and treatment: Megative conbrols received water withaut ethanal. Pogitive
controls received | p. injections of ethyl methanesulfonate 30 and & h before sacrilice.

* Clinical observations performed (clinical pathology, funcional observations, etc.); Waight,
* Organs examined al necropsy (Macroscopic and micrascopic): Bone mamow tissue only,

* Criteria for evaluating results (for example, cell types examined, number of celis counted in a
mause micronudeus test). An average of 4000 polychromatic envihrocytes (PCE; and
corresponding normechromatic erythrocyles) were counted for each animal. The % of cells
with rrncranuclel and group means were caledlatad,

* Critaria for salection of maximum tolarated dose: Not discussed, Two animals recelving tha
highest concentration (40% over the kast two waeks) diad.

»> Effects on Mitosi |

The PIM ratic was not affected by ethancd, but was significantly ncreased by EMS.

=» Genotoxic Effects Megative

»> Statistical results

Incidence of micronuclel was significantly increased (p<0.05) by EMS but not by ethanod, The P/N ratic was
Isignlﬂ-nanl:ly dacreased (p=0.05) by EMS but not by athanal.

Results Remark

* Mortality at each dose level by sex: Two animals in the high-dose group, receiving 40%
ethanol over the last two weeks of freatment, died, perhaps of dahwdration. Two mice recaiving
[EMS also diad. Mo low-dosa ethanal or negative control animals died.

* Mutant/aberration'mPCE/polyploidy frequency, as appropriate: The percentages of PCEs
with micronuclel in the negative controd, low-dose, high-dose, and positive contral groups wars
0.37, 0.268, 0.24, and 0.88, respectively. The PN ratios for these same groups were 1.04, 1.07,
1.00, and 0.64, respectively. Standard emors are given.

* Description, severity, lime of onset and duration of clinical signs al each dose level and sex;
Mot discussed.

* Body walght changes by dose and sex: Body weights at day 0 and day 28 wara not affecied
by treatment.

|* Foodfwater consumption changes by dose and sex: Mot discussed,

E‘m?mz




EPA High Production Volume (HPV) Texiety In Vive {Chrormssoma Aberratione)
Sponsor 1D | !l Eponsor Named in Consortium Cruate Dlatn m

CAS Mush s Ethyl alcohol Study Number {:4

Canaortia ID |——-| Ethanal HPV Challengs Consorum Completed’ =]

%dEI].I'S r'&el:hng 2 maxamuwn of 30% and 40% in the low- and high-dose groups. Time-waighted
aversge concentrations of ethanal were 23% and 33%, Actual intakes were nol determined,
[Ethanal &d not induce any statistically signiicant increase in micronucheus frequency in bane
marrow cells, compared to negative confrols, wheraas the positive control (EMS) did induce a
significant increase. Cedl furnover was not affected by ethanol treatment.

Eta Quality Reliability

[ ——

Data Reliability Remarks

These data were considered sufficiently reliable by US EPA for inclusion in a Gene-Tox

Program report.

Reference

>> Remarks Chaubey, R., Kevi, B., Chauhan, P., and Sundaram, K. (1877). Evaluation of the affect of

etharal on the frequency of micronuclei in the bone mamow of Swiss mice. Mutal. Res, 43:441-
443
These dafa were ingluded in: Heddle, J., Hite, M., Kirkhar, B., et ai, {1983). The induction of
micronuciel as a measure nfgmnm:lmy A r&pu:rrl of the .8, Emdronmental Protection
Agency Gene-Tox Program. Mutal Res. 123:61-114.

General

The genotoxicily of ethanol was comprebensively revewad in 1987 by Obe and Andersan for
the Irtermational Commission for Protection Against Environmantal Mutagens and Carcinogans
(Mutat. Res, 186:177-200). More than 30 tests of ethanal in animals in vive were included,
The authors concluded that, in mammalian cells, ethanal is mostly nen-genataxic, but can
induce SCE if a metabolic aclivation system is present.




Towkelty End Paint:

EPA High Production Volume (HPV) Texicity in Vivo (Chromosomal Absrrations)
Spanser 0 m spansor Manmed in Consarbilim Cresafe Trabu LH|

£ AS Humber | CRER -

e ——

aleahal ; Study Number [ 7

Consortia 1D L'_—-J Ethanal HPY Challengs Consortium Complated: [ 7]

Remarks| Ethanol. not describad

Chemical Category |

Method

== Mathod/Guideline followed

Dominant lathal mutation assay

== Test Type

Dominant lethal assay

»= GLP | Unknown |

[ Bpnlu_

>> Year study performed 19?5}

mouse

!;ﬁ- Strain Mammal sfrain| CBA

== Sex | M |

{=> Number of males per dose

B == Number of females per dma- : 0

== Route of Administration

[Pavege

> Doses| 1.24, 1.88 gikg

>> Exposure period, 3 d

>> Statistical Method | [Not specified

Remarks for Method |




EPA High Production Volume (HPV) Tonlolty In Vive (Chwomosomal Absraions)
Sponsor 1 LT:! Soaneor Mamed in Consortium Grnatd Date

CAS Numbar | Ethyl alcabnol i | oo Suly Ninnber 1 i

Gonsortia D h — Ethanol HPFY Challenge Consarbium : Compiebad: -

* Age at study inltiation: About 10 weeks.
* Mo, of animals per dose: Thirteen at the lower dose, six al the higher dose.

" Wehicle: Distilled water,

* Duration of test: After freatment, mated to untreated females aboul every 4 days for 7 weeks.
* Frequency of treatment: Gavaged with ethanal once daily for 3 consecutive days.

* Sampling times and number of samples: Pregnant females were sacrificed 13-15 days after
concaplion.

* Confrol groups and treatment; Uintreated controds were used.

* Clinical oheervations performad (cinical pathology, functional observations, etc.): Nona.

* Organs examined at necropsy (macroscopic and microscopic): No malke lissues were
examined. In females, corpora lutes and live and dead implants were counted.

* Criteria for evaluating results (for example, cell types examined, number of cells counted in a
mouse micronucieus test) Domirant lethal mutaticn index was calculated as 100%:x(1- live
imgplants in experimental group/live impéants in control groupl.

[* Criteria for selection of maximum tolersted dose: Mot discussed.

Resulls

== Effects on Mitosi

Mot redevant

== Genotaxic Effects| Positive

>> Statistical results

Dead implants increased, and live implants decreased, significanily (p=0.01) compared to conirols, in litters of
matings 4-13 days after trealment of males.

Results Remark
* Moriality at each dose level by sex: Mome,
* Mutant/aberration/mPCE/polyploidy frequency, as appropriate: Mot redevant.
* Descrplion, severity, fime of onset and duration of dlinical signs at each dose level and sex:
|-Nuna described.
[* Body weight changes by dose and sex: Mol discussed.
* Foodfwater consumgtion changes by dose and sax: Not discussed. ,
\Conclusions

[The dominant lethal mutation index increased to a maximum of 46% in the low-dose litters and
B7% in the high-dose litters produced by malings 4-13 days after exposure of male mice 1o
ethanol. Given the lack of effect on the dominant lethal index for matings at other times, it was
concludad that |ate spermatids were most affected by athanol ireatment.

Data Quality ~ Refiability | ) _ |

|Page Sof 2
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EPA High Production Volume (HPV) Heorih oS

SparmEr 1D -I Sponsor Mamed in Consortium Craate Date _
CAS Mumbar. | 4275 Ekhyl alcohal Siudy Number m

Comsnrtia 0 i—m Erhannl HFY Challenge Coingortiom Complatad: -

T ———————
Data Reliability Remarks |
Reference
>> Remarks | Badr, F. and Badr, R. (1975}, Induction of dominant lethal mutation in male mice by ethyd
alenhol. Mature 253 134-136
ral |
! |
|
T ——— e v S —— T T ST

Pageéof 2



Towicity End Point:

EPA High Production Volume [HPVJ Tanicity in Viva {Chromosomal Aberrations)
Spunsar [ |——-I Sponsor Mamed in Consartinim C:fasils Diats L'“l
CAS Number Ethyl alcobal Study Numbes [77 T]

Lomsoriia I | -l Ethanol HPY EHHIIL‘HUE Consartium Complahad -

Revision Date: |

Chemical Category

Method|
>> Method/Guideline followed

Domirant lethal mutation ssay

'_:_-:- Test Type

Dominant lethal assay

>> GLP | Unknown ! >> Year study performed | 1982

|=> Bpecies

ril

»> Strain Mammal strain  Long-Evans __J
>> Sex | M
> Number of males per dose | 10, »> Number of fomales per dose | |

o

>> Route of Administration|
Ol {(drinking walter)

E’.E.“ﬂ 20% viv in drinking water

>> Exposure period B0 d

> Statistical Method = Pearson and Yates chi-square and t tests.

Remarks for Method |




Toxlcity End Point:

EPA High Fr'udl.lcﬂun Vﬂlume (HFVJ Taxicity in Vivo (Chramesomal Aberrations]
oo (D Sponsen Manred [n Corsortiuim £ reabe Dl
CAS Nurber Erhyd alcohal : Stusely Muimber ]::Tf

Conaortia x| -_| Ethanol HPY Challenge Consortium Compated -

* Age at study initiation: Mot statec. Animals weighed 200-300 g and were acclimated for 2
weeks before maling in reoms with controlled temperature, humidily, and a 12-hr light,12-br
dark cycle, Food was given ad lib,

* Mo. of animals per dose: 10

*Vahicle: Distiled water.

* Duration of test; Males were traated for G0 days, than mated to three fermales over three
weeks,

* Freguency of treatment: Ad lib for 60 days.

* Bampling timas and number of samplas: Male festicular tisswes ware examined aftar tha third
mating. Females were secrificed on gesistion dey 20 for examingtion of uterine contants.

" Conirol groups and Ireatment: Unireated males were incleded,

* Clinical ohservations performed (clinical pathalogy. functional abservations, etc.): Male body
5'.|'|'u5||g|ht'.a| were measurad befora and efter the 60-day exposure, and at sacrifice,

[ Organs examined al necropsy (macroscopic and microscopic): Testicular tissue,

mlnmsn:upuully
™ Criteria for evaluating results (for example, call types examined, number of cells counted in 8

se micronucleus testy, The dominant lethal index was calculated as: 10056 x (1- litter siza
in trealed groupilitter size in control group).
"' Criteria for selection of maximum tolerated dose: Not discussed.

oy

|=> Effects on Mitosi

Not relevant

>> Genotoxic Effects| [Positive

=>» Statistical results
Resorptions, as % of implants, was statistically significanty incressed at all times by sthanol treatment (p<0.05).

|Results Remark

* Mortally 2i each dose level by sex: Mone,
* Mutant/aberration/mPCElpalyploidy frequency, as appropriate: Not relevant.
* Description, severity, tima of orset and duration of clinical signs al aach dosa level and sex:
Mo adverse signs were observed, |
* Body weight changes by dose and sex: Male body weighls were not significantty allered by
athanol tregtmeant,

* Foodfwater consumption changes by dose and sex: Not presented.

Conclusions |

[Page Eof 2|



EPA High Production Volume (HPV) Toudelty o Vivo (Ghromosceal Absrrations)

Sponsor D i
F it ] Sponsor Mamed (o Consortiem ey b e m
CAS Murmhar Ethyl alcohal i e El

Comsartia 1D Ethanal HPW Challengse Consartivm Campletad: -

iE:tp::lELlE of male rats to 20% ethanol in weter for 60 deys caused statistically significant

decreases in absolute and relative testicular welghts and mean diameter of saminifercus
(lubules, and an increase in ubules containing callular debris. Litter size and weight were
|decressad by paternal ethanol frestment, and the incidence of resorptions was increased. The
|dum'r|ar|l lethal index averaged 11.9 over the three weeks of malings, decreasing from 18.4 in
(the first mating to 7.8 in the third.

Data Quality [Raliability | |

Data Reliability Remarks

Reference
>> Remarks Mankes, R., LeFevre, R., Benitz, K-F., &1 al, (1982). Palemal effects of ethanol in the Long-
Evansrat. J. Toxicoel. Environ. Haallh 10:871-878.




; ; Toxdcity End Point:
EPA High Production Volume (HPV) Toadolty in Vivo (Chromosomal Absrratione)
I e - 11 1= Spanson Hamed in Consortum C il Dt m

CAS Murmiber Bal75] . Ethyl sleohal Stuicly Muenber | Yy

Camanrtis 10 | -l Ethanal HFY Challengs Consortium C-omplated; .

Revision Date:

Test Subst =

Remarks| Absolule ethanol, extra pure

Chemical Category
> Method/Guideline followed
Chromosomal aberratlons in lymphocytes

|h-:=- Test Type |

[Cylagensiic sssay

22 GLP  Unknown | >> Year study performed | | 1981

= Species |

T

>> Strain | Mammal strain | Inbred colony
»>> Sex | Both
>> Number of males perdose | 2| >» Number of females per dose | 7

>> Route of Administration
Crral {drinking water)

> Doses | 10% wiv (180 gfkg-d)

»> Exposure perlod 322 d

|:-:- Statistical Methed Chi-square test

Page 10 of



Texicity End Point:

EPA High Production Volume (HPV) Taxicity in Vivo (Chromosomal Aberrations)

Sponsof 10 ;B | b Sponsor Named in Consartium ek Dhibe L:-I
CAS Mumber Ethyl alcahol ) Siuky Mumibier | -1

e R E P -

Consortia (D Ethanal HPV Challessge Consorkium ' | Gomplated: s

* Age at study nitiation: 15 monlhs. Anenals were housed individually and received food ad lib.
* Mo, of animals per dose: Controls, 3 males, 2 famales. Ethanol, 2 males, 5 fermalas.
" Vehicle: Water

Dwration of tast: 46 waeks.
* Frequency of freatment: Drinking water {(with or without ethanol) provided ad lib.
" Sampling times and number of samples: Blood samples were taken in the 27th week. Two
samples per anirmal wara analyzed. |
* Caontral groups and freatment: Controls received plain drinking water,
* Clinical observations performed (clinical pathalogy, functional chservations, etc, ). None [
reported.
* Organs examined at necropsy (macroscopic and microscopic): None. |
* Criteria for evalusting results (for example, cell types examined, number of calla counted in a
mouse micronucleus test): Shromosomal aberrations included chromatid breaks, isochromatid
breaks, and chromatid ranslocations. An aberran! melaphase cell contained at least ane
aberralion,
" Criteria for selection of maximum clerated dose: Mot discussed,

Results

C o = ——

»= Effects on Mitosi |

Mol relevant,

»» Genotoxic Effects| Megative

== Stalistical results,
Percentages of ahm;aﬁ}ﬁatapham or spacific aberrations were not significantly eilered by ethamol exposure.
I e
[Results Remark |

* Mortality at each dose level by sex: None.

* Mutant’aberrallon/mPC E/palyploidy frequency, as approgriate; Percentage of abarrant
rmetaphases: controd, 7.7%,; ethanal, 10.8%,

* Description, severily, time of onsel and duration of clinical signs at each dose level and sex
Mome described, |
* Body wedght changes by dose and sex: Body waights were followed throughout the axposura,
and did not differ significantly.

* Foodfwater consumption changes by dose and sax: Animals consuming ethanal in water ate |
about 30% less food than did condrola, |

Paga 11 of



H Toxicity End Point:
EPA ngh Production V’ﬂlume (HPV] Toxicity in Viva (Chromesomal Aberrations)
Sposor 1D |——-| Sponsor Mamed In Consortiam [ rpate Date _

Conaoria I | “l Ethanal HPY Challange Consartivim (T [ e -

LChinese hamsters consumed large amounts of ethancd in water (180 gfkg-d) for 46 WEEKS. [
Whiole-blood lymphocyte cullures from these ammals did nol show ncreased rales of
chromosomal aberations.

Data Quality Reliability |

Data Rellability Remarks
1
Reference
>> Remarks Korte, A, and Obe, G. (1981). Influence of chronic ethanol uptake and acute acetaldehyoe |

treatment on the chromosomes of bone-marrow cells and perpheral lymphocyles of Chinese
hamsters, Mutal. Res, 88:388-395.




- Toxicity End Point:
EPA High Production Volume (HPV) Teaicity in Vive [Chromosomal Aberrations)
Sponsor 10 Spansor Mamaed in Consortium Crasinbas _
GBS Miamber - Fthyl alcahal : Sty Marmnnar

e LR

Consnrtia 0 E:_] Ethanal HPY Chillsnge Consorkium Camplred: [ ]

Revision Date: |

Test Substance
Remarks| |Absolute ethanol, extra pure

Chemical Category |
Method
»» Method/Guideline followed |

{Sister chromatid exchange assay in bone marraw calls

== Tast Tﬂml

Sister chromalid exchange assay

=> GLP Unknown == Year study performed = 1981

>> Species |
Chinese hamster

>> Strain | Mammal strain| inbred colony
== Sex Bath

S

== Number of males per dose 1 >> Number of females per dose |

> Route of Administration
Oral (drinking water)

> Doses| |10% viv (180 glkg-d)

l»> Exposure period 322 days

>> Statistical Method | ANOVA

[Remarks for Method|

r!“ng:'lanf



EPA High Fl"ﬂdl.lﬂ'ﬁ'ﬂl'l Volume {HPV} I::JI:E E‘l'ﬂlf::;;mnmﬂMHum;

Sponsor D Lponsar Mamed in Consortium Ernate Data |-
CAS Mimibar O ALS) o Ethyl sleahol o Study Mumbor :'

g e Ethanal HPV Challenge Consartium : Compleled: I

[* Age at study iniiation: 15 months. Animals wera housed individually and received food ad lib.
[ Mo. of animals per dose: Controls, 2 males, 1 female; sthanol, 1 maka, 4 femates,

t Vehicle: Water,

[* Dwration of test: 48 waeks.

[ Frequency of treatment: Drinking water (with or without ethanol) given ad lib.

[* Sampling Brmes and number of samples: Bone manmmow preparations ware mace in the 47th
weak

* Contro! groups and freatmeant: Canirals received plain drinking water.

* Clindcal observations performed (dlinica! pathology, functional cbservations, eic.): None
described.

* Organs examined at necropsy (Macroscopic and microscopic): Mona.

* Criteria for evaluating resuits {for example, cell types examined, number of calls counted in &
mouse micronucleus test): 30-60 bone marow metaphases per animal were examined.

* Criteria for selection of maximum ioteraled dose: Mot discussed.

== Effects on Mitosi |

Mot rekeyvanl

>> Genotoxic Effects| Megative )

>> Statistical results

Frequencies of SCE in metaphase cells of control and ethanck-treated groups did not differ with stafistical |
signficance.

Results Ramark

* Mortality al each dose leved by sex: None, |
* Mutantfaberration'mPCE/pofyploidy frequency, as approprate: Mean SCE per metaphase in |
coniral end ethanol-ireated animals: 4.0 and 3.68, respectively. |
* Description, severity, time of onset and duration of clinical signs &t each dose level and sex:
Mone.

* Body waight chandges by dose and sex: Body walghts wese measunad throughout axposurns
and were nof significantly affected by ethanol expasure,

* Foodiwaler consumpiion changes by dose and sex: Animals given aethanol in drinking wetar
consurmed 30% less food than did controls.

Conclusions

Chinese hamsters were given 10% wiv ethanol in drinking water for 46 weeks. The frequency
of sister chromatid exchanges In bone-marrow cells was not significantly altered by treatment.
I

Pagn 14 of



& & T End Poi
EPA High Production Volume (HPV) eadekty in Vi (G o osommal Aberrations
Sponsar D | ! | Sponsol Named in Cansartium 0 rua e Dt I:-
AN Mumbar | |':-‘.1.:-'5'- Ettryl alcohol : Shiigly Mo by | :',

Consorti 1D [ m Ethanol HPV Challenpge Consortiurm Complated: |

Data Quality| ~ Reliability

>> Remarks Korte, A and Obe, G. (1981). Influence of chronic ethanol uptake and acute acetsldehyde
treatment on the chromosomes of bone-marrow cells and peripheral lymphocytes of Chinese
hamsters. Mutat. Res. 88:389-395. [

included in: Tucker, J., Auleita, A., Cimino, M., et al. (1983). Sister-chromatid exchange:
second report of the Gena-Tox Program. Mutat. Res. 207104180,

(General




& . Toxicity End Point:
EPA High Production Volume (HPV) Toxiciy in Vivo {Chromesomal Aberrations]
Sporsor Spansor Hamad in Consartium Crecilis Dats _

DO CT R |
CAS Mumiber Ethyl alcohol Slendy Mumber - | J.:

CCamaortia Ethaninl HPW Challengs Consortium Complabed: -
LosaacE = ; :

Test Substance | |
'Remarks| 100% ethanol

Chemical Category
Methed
>> Method/Guideline followed _

|E_ml;|fy-|;:r_|i:: sister chromatid axchange assay
P> Test Type|
Sister chromatid axchange assay

33 GLP Unknown ' >» Year study performed | 1580

!n Species |

TS

>> Strain | Mammal strain ICR |
>>Sex F |

>> Number of males per dosa 0 >> Number of females per dose 4
>> Route of Administration|
intraperitonezl '

>> Doses (2.4 gikg :

> Exposure period| One injection I |

>> Statistical Method  [Student’'s t-test |

Remarks for Method |

|Pagu1ﬁu'r'_|



EPA High Production Volume (HPV) Toxioty In Vivs (Chwomosomal Abarrations

e Sporisor Named in Consortium Croate Date

CAS Mumbyer B4175 Etheyl alcakal ; Stugy Nienbar

Consorils 1D Ethanol HPY Challenge Consortium Completod:

| [ Age at g study mitkation: Noi specified

I* Mo. of animals par dose: Four pregnant animals were used per dose group.

[* Vehicle; Water, by implication.

[* Duration of test: Dams were sacrificed 7 hours after ethanol injection.

[* Frequency of reatmeant: One reatment or 10% ethanol.

[* Sampling times and number of samples: On the 10th gestation day, one hour before ethanol
-In}w&:;llnn. dams received injeclions of Brill and thymidine. From each dam, all embryos wane
removed and homogen zed,

[* Control groups and treatment: Unireated controds,

[* Clinical observations performed (dinical pathology, functional observations, etc. ) None.

[* Organs examined at necropsy (macroscopic and microscopic): None.
I* Criteria for evaluating resulls (for exampbe, cell ypes examined, number of cells counted In a
mouse micronuclews test]: Twelve or 12 metaphase spreads of embryonic cells were
exarmined per dam. Statistica? significances betwean mean values im freatment groups were
the indicator of effect.

* Criteria for sedection of maximum tolerated dose: Mot discussed. The high dose, however,
produced a blood alcohol level of 225 mgidl, an intoxicating level.

Results

== Effects on Mitos|
Mot examined
B> Genotoxic Effects Fostive

> Statistical results

Compared to the control group, a slatisbcally significant (p<0.001) increase was observed in the SCE frequency in
embryonic cells from high-dose dams.

Results Remark |

t Mortality at each dose leval by sax: Mone.
Mutantiaberation/mPCE/polyploidy frequency, as eppropriate: SCE frequencies in control,
lnw— and high-dose groups: 2 44/cedl, 2.92/cell, and 3.96/ cadl. Standard emmors are given.

* Descrintion, sevarity, time of onset and duration of clinical signs al sach dose level and sex:
_i"-lme described,
[ Body weight changes by dose and sex: Not measurad,
* Foodiwater consumplion changes by dose and sex: Not measured.

Conclusions |

A single Injection of 4 g/kg ethanal, but not 2 gkg, into pregnant mice induced a statistically
significant increase in the SCE frequency in embryonic cells,

[Page 17 of |
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LAE Mamber

EPA High Production Volume (HPV) Taricty In Vive (Chwomasomal Aberations)

I Sgansor Mamed in Consartivm Create Date _
Y Eshyl alcohaol Siudy Mumber l }

Gonaortia B "' - | Ethanal HPYV Challange Consartism Completed: ]

Data Quality| ~ Rellability
Data Rellabllity Remarks

T S
[=> Remarks '|

Thesa dala were considered sufficiently reliable for inclusion in a US EPA Gene-Tox report.

Czajka, M., Tucel, 5., and Kaye, G., (1980). Sister chromatid exchange frequency in mouse
embryo chromosomes after in utero athanol exposure. Toxlcol, Lett. 8:257-261, |

Included in: Tucker, J., Auletta, A, Cimine, M., et &l, (1993), Sister-chromatid exchange:
nd report of the Gene-Tox Program. Mutal, Res, 227:104-1840,

Gene-Tox repart includes other data not reviewed in this robust sumimany.

Fage 18of |
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gl gL Groso Dale [__

CAS Mumbor | A G Studhy Murnber | YT Fi
Consortia D e e Carmpleled: -
e ——
Revision Date: |

T ce I

Ramarks | Ethanol, nol described

Chemical Category |
Method

(> Method/Guideline followed

'Sister chromatid exchange assay in bone marow cells

>> Test Type|

Sister chromatid muﬂmrrgé ﬁé_sgy

a3 GLP  Unknown | >> Year study performed | 1993

s> Specles
mouse

>> Number of males per dose | : 5 |== Number of females per dose | | 0

> Routs of Administration|
intraperitonesl

>> Doses| 0.3,08, 1.2, 2.4 glkg

T TELE

|=> Exposure period E?E |l'|,|£ﬂtlﬂﬂ o |

|§':- Statistical Method  Student’s t-lest |

Remarks fnrhln-th;E




Toxicity End Paint:

EPA High Production Volume (HPV) Toxieity in Vive (Ghromosamal Absrrations)
Speaesor 0 | iy _____ | Sponsor Named in Congorbium Ciruats Mt

CAS Nusrmibsar LA 175 Ethyl alcohol Btudy Numiser

CongoctiaiD £ Ethanal HPV Challenge Consorbilm Complelad:

* Age at shudy initiation: Not stated. Animals weighed approximately 26 ¢ and were housed at
24 deg. © with food and waier ed lib,

* Mo. of animals per dose: 5

*Vehicle; Distilled watear.

T Duration of test: Single injection of 50% ethenal; Brdl) was given one hour befora athanol
injection, and colchscane 21 hours later. Animals were sacrificed 24 hours after ethanol
injection.

[* Frequency of treatment: Once.

[* Sampling trnes and number of samples: 30 second-dvision bone marrow cells were
laxamined per mousea.

* Control groups and treatment: Negative confrols were used (no ethanal).

[* Clindcal observations performed (clinical pathology, funclional ochsenations, efc.): Nona.

i' Drgans examingd 2t necropsy (macroscops and microscopic): None.

i* Criteria for evaluating results (for example, cell types examined, number of cells counted In a
imnuse micronuclews test): 30 cells/mouse were axamined. Shudent's 1-test was usad o judge
{the significance of diferences between group means,

* Criteria for selection of maximum tolerated dose.: The highest cose was 1/4 1o 1/2 the

previously determined LDSO0.

Results
>> Effects on Mitosi
;ﬁ.wﬁage genara{hw_tina of bone marrow cells was not affected by ethanal trealment.

>> Statistical results
Ethancl doses of 0.6 g/kg or mare induced statistically significant increases (at p=0.01} in SCE frequencies.

[Results Remark _

* Mortality at each dose level by sex: None,

* Mutant/aberration/mPCE/polypledy frequency, as appropriale; SCE frequencies in conirol
and ethanol freatment groups (low to high dose) were, respactively- 3.20. 3.60, 3.73, 3.90, 4.42.
[* Description, severity, time of onset and duration of ciinical signs at each dosa level and sex:
INot dascribed.

‘l: Body weight changes by dose and sex: Not described.
[ Foodiwater consumption changes by dose and sex: Mot describad.

[Page 20 of
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EPA High Production Volume (HPV) Tesdcity In Vi (Ghromoscmal Absrrations)
Sparips JE | - Sponsor Mamed in Consartium Cihaate Date

CAS Numbet Ethyt alcohol Sty Mumber E:l

Conanitis 1D g Ethanol HPY Challenga Consartum Crmplabad: -

Ethanol, gr;'-m infrapertoneally once af doses of 0.6 g/kg or more, increased the frequency of
sister chromatid exchanges in bone marmow cells of male NIH mice.

\Data Quality Reliability |

Data Reliability Remarks

Pina Calva, A and Madrigal-Bujaidar, E, (1993), SCE frequencies induced by ethanol, tequils |
and brandy in mouse bone marrow cells in vive, Toxleol. Lett. 66:1-5.

|
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- Toxbeity End Poind:
EPA High Fl'ﬂd"ﬁ'hﬂﬂ VEILI'HE (HW} Toxichty In Vive (Chromosomal Abarrations)
Fponsar 10 | ek . | Sponsor Mamed in Consortium Craste Dils _

CAS Number | eu:.-'.; Ethyl aleohal ' Btiioh Mumiear
Consortia 1D m Ethanol HPY Chalienge Consottitim Comiplated: ]

Remarks | Ethanal, no! described § [

Chemical Category |

Method

>> Method/Guideline followed |

Sister chromatid exchange assay in spermatogonial cells

??TmtTypul

Sister chromatid exchange assay

> GLP | Linknown >> Year study performed = 1988

55 Specis
mouse

> Strain | Mammal strain caTBL

== Sex M |

== Number of males per dose | | 10 [»» Number of females per dose _ | 0

»> Route of Adminlstration
oral (drinking water) |

== E;_.Eqﬂ 20% in drinking watler

=» Exposure period 10 weeks

>> Statistical Method | Mann-Whithey rank test

Remarks furllnﬂ'm-d

Sage 22 af



Taxicity End Point:

EPA High Fr'ﬂd'l.lf:'l'iﬁrl vﬁlurnﬂ (Hm Taxicity In Vive MI Abercations]
Sponscr 1D | b - -l Sponsor Marmed in Consortiung Croasts Dals |_'-
CAS Humber | 67| Ethylaleohsl it L sy buebee [T

Consortis 1D ' !| Ethanal HPV Challenge Consortium Complated: =

* Age al study niliation: B weeks.
* Mo. of animals per dose: 10
" Yehicle: By implication, water,
[* Duration of tast: 10 waaks.
= [* Frequency of reatment: Water provided ad lib.
[ Sampling imes and number of samples; After 10 weeks, mice were administered Brdl) and
mmrd and sacrificed after 56 hours of BrdU freatmeni. Preparalions were made from
I‘tGHIJI:Li-E.r' tissue.
* Control groups and trestment: Megative contrals were usad (no ethanal ).
Fncllnim] abservations performed (clinlcal pathology, functional chservations, etc.k Mone
enticned.
* Organs examined at necropsy (macroscopic and microscopic): None.
" Critesia for evaluating results (for exampie, cefl iypes examined, number of cells counted in &
mnusn micranucleus test): Thirty cells per anknal were examined. Slatistical significance was
\used to evaluate the effect of freatment.
[* Criteria for selection of maximum tolerated dose: Not discussed,

Results

|»> Effects on Mites

Nl:H; I'I'IESES-L.II'EEl

el i B T

B-_:_-:_a-unuiuxr-: Effects |Positive

»> Statistical resulls
Increass in SCE frequency in spermatogonial cells of reated animals was significant {p<0.01) & ‘

Resuits Remark

* Moriafity at each dosa leveal by sax: No marality mentionad. |
* Mulantfaberration/mP CE/polyploidy frequency, as eppropriate: Mean SCEfcell in control and
ethanal groups: 1.38 and 1.84, respectively,

* Description, severity, time of anset and duration of clinical signs at each cose level and sex; |
Mot discussed.

* Body welght changes by dose and s2x: Mol discussed, |
* Foodiwater consumplion changes by dose and sex: Mot discussed.

Conelusions |

In male mice given 20% ethanol in water as their only fluid for 10 weeks, SCE occurred at
slightly higher frequency in spermategonial cellz than in control animals. Mouse lestis containe
alcohal and sldahdye dehdrogenasas.

e ————
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EPA High Production Volume (HPV P s i A atioea
g

GAS Humber: = | Ethyl aleahol Study Mumber | :g
Cansaortia I ! Ethanal HPY Chillenge Consorbium Completed: -

Data lity| Rellabliity
Data Reliability Remarks_
Reference
== Remarks | Hirai, M. (1988). Effects of alcohol-drinking on mouse chromosones. |1 Sister-chromatid |

'E"I'[ﬂ'lﬂ'lﬂﬂ and chromosome dissociation in male garm calls of mice administered ethanol, Jpl‘l.
J. Alcohal Drug Dependence 23(3):243-251.
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